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INTRODUCTION 


The Instruction Books and Service Notes contained herein 
are for the radio receiver and phonograph combination 
models sold by the RCA Manufacturing Co., Inc., during the 
year 1935. This information has been compiled by the Service 
Division for RCA Victor Distributors and Dealers for use by 
their personnel in conjunction with the servicing and replacing 


of parts in the instruments listed. 


Proper operation of any radio receiver is dependent upon 
correct service methods and replacement of defective parts. 
We earnestly recommend that you follow the instructions 
given, use the equipment recommended and replace defective 
parts with genuine RCA Victor Factory Tested Replacement 
Parts. Your Distributor will be glad to obtain any part or 
service equipment mentioned in this book and give you every 


possible assistance in the performance of your work. 
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You are interested in servicing every kind of radio apparatus: RCA makes 


all kinds of radio apparatus and is interested in having it properly serviced. 
—You are interested in the stabilization of the radio service business. So 
is RCA. Everything that benefits radio in any of its branches benefits RCA. 
__Between you and RCA there is a natural partnership. You can depend 
on RCA to see things from your point of view —_You can depend on RCA, 
as your partner, to support you in anything that benefits the radio service 
business in particular and the radio industry and the public in general. 
—You can depend on RCA to produce accurate Test Instruments 
designed for your needs and priced for your pocketbook. You can 
depend on RCA for Replacement Parts for RCA Victor sets that are 
built with the same precision as the original parts...You can de- 
pend on RCA to furnish you with complete technical information 
on its products.._You can depend on the RCA trademark making it 


easier for you to obtain customers and easier to keep them satisfied. 


TEAM UP WITH RCA. -SEE YOUR RCA PARTS DISTRIBUTOR FOR 
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Why RCA Victor Instruments Are Easily Serviced 


F VITAL interest to every RCA Victor 

Dealer and Service Engineer is the RCA 
Victor Model Shop. It is pictorially presented 
here for the first time. 

There are two primary functions of the Model 
Shop. Here every new RCA Victor receiver, 
every new test instrument is born. Drawings for 
new merchandise come from the Engineering 
Staff and, after careful study, the first 100 units 
are turned out by hand. If there is anything in 
the blue printed specifications that proves im- 


practical under actual shop conditions, it is 


quickly disclosed and the Engineering Staff is 


called for consultation and necessary change. 
But the actual construction of new circuits, 
new or improved use of tubes, new merchan- 
dise, is only the beginning of the activities of 
the Model Shop. When the hand-made sets are 
completed, they are housed in dull, drab-look- 
ing cabinets having the exact acoustical proper- 
ties of the cabinets designed for the receivers 
—Greys,” they are called—and are shipped to 
all points of the compass, to every section of the 


United States, but only to RCA Victor Field En- 


The Model Shop 


gineers. These men put the new receivers 
through their paces in every conceivable way. 

In the very shadow of the most powerful 
broadcasting stations, all new receivers are given 
the acid test for performance. On the burning 
plains of Texas, they must perform with the 


same fidelity of tone that charac- 
terizes their performance in the 
highest points of the Rockies. 
Each RCA Victor Field Engineer 
virtually lives with the new in- 
strument while it is in his posses- 
sion, and finally returns it with 
his report and recommendations. 
Again the Model Shop tests the 
returned receivers; gives careful 
consideration to every recom- 
mended change. Then when the 
Engineers are satisfied that the 
receiver is the finest that can be 
produced, blueprints and hand- 
made, field-tested sets are turned 
over to the production depart- 
ment, and a new RCA Victor is 
on its way to hundreds of thou- 
sands of homes. 

Practically every operation in 
the manufacture of a radio set is 
performed in the Model Shop, 
and all of them by hand. Semi- 
automatic machinery is used in 
coil-winding, braiding, ete., but 
for the most part, every opera- 
tion is a hand operation. And yet 
the Model Shop occupies only a 
small section of one floor in one 
of the many RCA Victor build- 
ings. 

The construction of new re- 
ceivers from blueprints is but 
one of the two major functions 
of the Model Shop. Indeed, it is 
the primary function. But no 
less important to the RCA Dealer 
and Service Engineer is the fact 
that in this shop the work of the 
Service Engineer is constantly 
being simplified. Behind all this 
there is but one objective—to 
make the work of the Service 
Engineer less complicated, to 
make it easier for the Engineer 
to make repairs and _ replace- 
ments on RCA Victor sets. 

Here our own staff of Field 


Engineers comes frequently, and 
from every quarter of the globe. 
With them, they bring the ideas 
they have personally developed 
while making field tests of the 
Grey-housed models. And with 
these ideas they go to work. 
Every facility of the shop is at 
their command. The Engineer- 
ing Laboratory, with its costly, 
modern, scientific equipment, is 
open to the visiting Field Engi- 
neer. A work bench is assigned, 
tools are provided and here the 
RCA Field Engineer proceeds to 
build into the set personally the 
changes that he believes will 
prove most helpful to the army 
of Service Engineers. But that 
does not mean always that the 
recommended changes will be 
made. It develops sometimes 
that what might be gained by 
such changes is more than lost 
in other ways. But conferences 
of engineers and countless tests 
demonstrate the practicability of 
any suggested plan. Every sug- 
gested change or improvement 
is given careful consideration. 
That improvements are con- 
stantly being made is attested by 
photographs on the following 
page, which illustrate the ease 
with which all parts of the typi- 
cal RCA Victor chassis may be 
reached by the Service Engineer, 
as compared with the intricate 


job of getting at the older models. 


KEY TO ADJACENT VIEWS 


Upper Left: Aligning Gang Tuning 
Capacitators 

Center Left: General View of Electri- 
cal Laboratory 

Bottom Left: impregnating R F Coil 
Assemblies 

Upper Right: Model Shop. Main Pro- 
duction Line 

Center Right: Shielding a Braided 
Cable 

Bottom Right: Grey Cabinets, housing 
hand-made chassis for field tests 


These pictures show how the RCA Model Shop 


simplifies the Radio Service Engineer’s problems 


Year after year RCA Victor simplifies 
and makes easier the sale and servicing 
of RCA Victor instruments, attachments 
and parts... Daily, the Model Shop is 


sitiving to make easier and more profil- 


able the work of the Service Engitieer 


Regulated Power Unit 
TMV-118-B 


A Constant Source of “B” Voltage 


FOR 


Designers, Development Laboratories, Electrical Laboratories, 
Experimenters, Engineers, Manufacturing Tests, Production 
Inspection, Physical Laboratories, School Demonstration 
Rooms, Scientific Service Organizations, Universities, etc., etc. 


| Supplies pure D.C. voltage without ripples . . . Automati- 
cally compensates for variation in load and in line voltage 
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The Regulated 


Power Unit, No. 9560 


Front view of RCA Regulated Power Unit shows 
accessible controls for 90-volt tap and a. c. line 


A Constant “B”’ Supply 
The RCA Regulated Power Unit is a pro- 


duct of our research engineering department, 
designed to meet the demands of our factory, 
test and engineering departments for self- 
regulated voltage power source for its test 
equipments. 


RCA Victor, like other recognized manu- 
facturers in the radio industry, tests and re- 
tests its products many times during their 
orderly movement from the design laboratories 
to final completion. 


Nearly every type of test apparatus em- 
ploys vacuum tubes and the plate or ‘‘B”’ 
voltage supplied to these tubes must not vary. 
If the apparatus is to be depended upon for 
any degree of accuracy, the test load on the 
tube must be constant. Batteries or other 
forms of unregulated ‘‘B’’ voltage supply 


devices have failed to meet these requirements. 


The RCA Regulated Power Unit has 
answered demands for this service so success- 
fully in our own factories and laboratories 
that it is certain to assume definite leadership 
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when its performance and possibilities become 
known to others. It will be found particularly 
valuable for— 


1. Permanent installations of vacuum tube 
voltmeters, standard signal generators, beat 
frequency oscillators, field intensity meters, 
and comparable devices where it is necessary 
to have an automatically regulated ‘‘B” 
supply available. 


2. Design laboratories which need a source 
of B current to use in the development of 
detector circuits, 1; oF. (circuits e/-Nu Vote 
circuits or other portions of a receiver prior 
to the design of the power supply for the 
complete equipment. 


3. Test voltage services which must remain 
constant under varying conditions of line 
voltage or load. 


4. Many scientific service organizations 
which operate on a scale comparable to that 
of the engineering laboratories of radio manu- 
facturers. By means of the RCA Regulated 
S. P. U. they may isolate portions of circuits 
and study suspected difficulties independently 
instead of being forced to rely upon the 
associated power supply. Those who serve a 
territory where battery receivers are still in 
use will find the Regulated S. P. U. to be 
helpful in meeting the test requirements of 
varied circuits. 


4UX 874 


Power Unit from top with hinged cover removed 
to show compact design and sturdy construction 


The RCA Regulated Power Unit 


HOV AC. 


Al 
RECTIFIER 
FILTER 


§] OUTPUT 
VOLTAGE 

REGULATOR 

i = 
DC.6AC. 

AMPLIFIER 

0] 

STANDARD 


VOLTAGE 


Block Diagram Regulated 
Power Unit 


Circuit Description... 


The block diagram at the left illustrates the method whereby the 
performance shown in the curves on page 4 is obtained. The Regulated 
Power Unit consists of a conventional rectifier and filter (A) and a 
means of governing the amplitude of this rectified voltage which is 
delivered to the output binding posts. 


The regulator (B) which in this device is a tube, is placed in series 
with the output terminal. As the regulation is varied, the output 
voltage is changed so that the tube functions as an automatic rheostat, 
holding the d. c. output veltage constant with either variable line 
voltage, variable load current, or both. Reference to the diagram on 
this page shows that the d. c. output voltage is also balanced against a 
standard voltage (D) which in this case is a tube. The balanced voltage 
is applied to the grid of ad. c. amplifier (C). If the line voltage or load 
current is varied, the difference in voltage between the standard voltage 


at (D) and the output voltage will appear across the grid of the d. c. 
amplifier (C). 


This amplified difference voltage is caused to actuate the régulator 
(B) by applying it to the grid of this tube. Thus any variations in the d. c. 
output voltage are amplified and the regulator (B) attempts to readjust 
to hold a constant difference between the output voltage and the 
standard voltage (D). 


The block diagram indicates that the unit (C) is both ad. c. and an a.c. amplifier. Should any a. c. be present at the 
d. c. output terminals it is amplified by the unit (C), impressed on unit (B) in reversed phase and so tends to cancel. 


In the Regulated Power Unit the standard voltage (D) is an 874 glow tube. A portion of the output voltage 
through the use of a potentiometer is compared with this voltage. By varying the position of the potentiometer 


arm the d. c. output regulated voltage may be varied. 


Specifications 


TUBES—RCA 80, Rectifier; RCA 2A3, Voltage 
Regulator; RCA 57, D. C.-A. C. Amplifier; RCA 874, 
Voltage Standard; RCA 874, Regulator for 90-Volt 
Tap. 

The RCA Regulated Power Unit will deliver voltages 
between 135 volts and 180 volts d. c. at a current drain 
between 10 m. a. and 80 m. a. with line voltages of 
110 volts + 10% or 120 volts + 10% with a load 
voltage variation of not over 2%. As illustrated by 


the curves on page 4, even higher voltages may be 
obtained at reduced current drains. 


In addition, the RCA Regulated Power Unit will 
deliver both 90 volts and 135 volts for operation of 
equipment such as the TMV-180 RCA Signal Genera- 
tor Type TMV-180 which required both of these 
voltages. The 90-volt tap will deliver up to 20 m. a. 
at 90 volts, while the output from the main section is 
AO m. a. at 135 volts. 


Net Price, F.0.B. Camden $3922 (with Tubes) 


THE RCA PARTS DIVISION, Camden, N. J. 


Performance Data—RCA Regulated Power Unit 


The accompanying curves indicate the remarkable regulation constancy of the RCA Regulated 
Power Unit under varying load conditions. Note the negligible variation in output voltage 
under operating fluctuations more severe than are usually encountered on most power circuits. 
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RCA Tools and Accessories 


The following tools and accessories are useful for servicing Radio Receivers, Combinations and Short-Wave 


Instruments of all types and manufacture. 


Alignment Tool 


Stock No. 4160 Net Price $0.60 


The Stock No. 4160 Alignment Tool is a bakelite shafc- 


combination screwdriver and socket wrench. The metal screw- 
driver bit is so shaped that the increase in capacity caused by 
its couching a trimmer screw is offset by the reduction in 
inductance caused by its shape. This is very important when 
making adjustments on all-wave receivers where the screw- 
driver must be inserted through the end of the coil. The socket 
end fits the main tuning capacitor trimmer adjustment screws 
used on numerous RCA Victor Receivers. The bakelite shaft 
is 1%’ diameter, which gives entrance to 1¥"" holes, used on 
older model Radiola receivers. 


Fibre Screwdriver 
ee 


Stock No. 11890 Net Price $0.38 


The Stock No. 11890 fibre screwdriver is especially useful 
in making tuning capacitor trimmer adjustments in circuits 
which are critical and which might be misaligned if a metal 
tool were used. It is made of hard fibre and either end may 
be used in making adjustments. 


Riveting Punch 


Stock No. 10987 Net Price $0.50 


The Stock No. 10987 Riveting Punch is a special metal 
punch for use with a riveting anvil. The punch may be used 
with the rivets usually used on radio receivers and permits the 
service man to make a factory type repair, instead of using 
machine screws to replace rivets. The punch is 56" in diameter 


and 514” long. 


Riveting Anvil 


= 


Stock No: 10988 Net Price $0.70 
The Stock No. 10988 Off-Set Riveting Anvil is a special 


anvil that permits riveting in places ordinarily inaccessible. It 
is to be used in conjunction with a riveting punch such as 
Stock No. 10987. The Anvil is 5¢’’ in diameter and 31” 
long. 
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Stock No. 6679 Net Price $1.10 


The Stock No. 6679 Tuning Wand is a special alignment 
tool which makes possible the checking of alignment in all- 
wave receivers without disturbing che adjustment of the 
trimmer capacitors. The cool consists of a bakelice rod having 
a brass cylinder at one end and a special finely divided iron 
core at the other end. Inserting the brass cylinder into a coil 
lowers its inductance, while inserting the iron increases the 
inductance. From chis it is evidence that before adjusting 
trimmers, the adjustment may be checked by inserting each end 
of the wand into the coil. Proper adjustment is evidenced by 
a reduction in output with either end of the wand inserted into 
the coil. 


Knurled Nut Wrench 


Stock No. 10982 Net Price $1.20 


The Stock No. 10982 Knurled Nut Wrench is a special 
wrench designed for cightening or removing the knurled nuts 
such as are used with coggle type switches. These nuts are 
ordinarily impossible to remove or tighten without marring. 
The wrench will hold a nut from $6” to 44”’ diameter The 
overall length is 8144”. 


Off-Set Screwdrivers 


Stock No. 2930 
Net Price $0.50 


Stock No. 3064 
Net Price $0.50 


The Stock Nos. 3064 and 2930 Off-Sec Screwdrivers are 
useful for making adjustments to remote control units and 
other small screws chat are inaccessible with an ordinary 
screwdriver. The No. 3064 screwdriver is 244’’ long while 
No. 2930 has an overall length of 436”’. 


Socket Wrench 


mn —— 


Stock No. 10983 Net Price $1.80 


The Stock No. 10983 Socket Wrench is a special flexible 
end socket wrench designed for adjusting the alignment 
screws of the 1929 and 1930 Victor Receivers, Models R-32, 
R-35, etc. The overall length is 834’’. 


A 
Laboratory 


Instrument 


Type TMV-97-C 


for Service Engineers 


No longer must you content yourself with a Test Oscillator 
having high leakage, poor calibration. unsymmetrical modulation 
or any of the usual undesirable features of most oscillators. The 
new RCA Test Oscillator overcomes these and all other features 
heretofore considered unavoidable in instruments of this type. 
While this newinstrument retains the general appearance of its 
predecessors, its performance and flexibility have been improved 


to the point where it definitely gives laboratory type performance. 
* 90 KC. to 25,000 KC. I'requency range covers all r-f and 
i-f alignment points of all receivers. 
* High Output. Check the table at the bottom of this page 
for the high output voltages available from this instrument. 


* Low Leakage. Copper shielding and scientific design give 
low leakage at the minimum output position. 


Kight overlapping bands. 


* Oscillograph Jack. Single circuit jack across tuning ca- 
pacitor facilitates connection of Frequency Modulator for 
oscillograph operation. 


* Frequency Meter. Phone jack and switching gives 
operation as heterodyne frequency meter; useful for checking 


the unknown frequency of stations or oscillators. 


COMPARE THESE R. F. OUTPUT VOLTAGES 


Switch at 
High Position 


Max. Volts 


Switch at Low Position 


Minimum Maximum 


Less Than 
| Microvolt 
1 Microvolt 
1 Microvolt 


90— 200 
200- 400 
400-800 
800-— 1500 
1500— 3100 
3100— 6800 
6800-14000 

14000-25000 


Millivolts 0.2 
2 Millivolts 0.2 
Millivolts 0.2 
Millivolts O22 
Millivolt 0.1 
Millivolt 0.1 
Millivolt 0.1 
Millivolt 0.1 


1 Microvolt 


5 Microvolts 


10 Microvolts 
20 Microvolts 
40 Microvolts 
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‘TEST OSCILLATOR 


NET PRICE 


$34 °° 


STOCK No. 9595 


FEATURES 


FREQUENCY RANGE 

The output frequency range extends 
from 90 KC. to 25,000 KC. by means of 
eight overlapping bands. This range covers 
all radio frequency and -intermediate  fre- 
quency line-up points of all receivers. The 
frequency range is covered entirely by the 
fundamental frequency of the oscillator. no 
harmonics being used. 


MODULATION 


A separate tube modulates the radio 
frequency output with a 400 cycle. sine- 
wave voltage. Compare on your oscillo- 
vraph this modulation with your present 
oscillator. There is a panel switch for 
operating the oscillator either with or with- 
out modulation. A panel jack permits 
applying an external modulating frequency 
voltage such as a beat frequency oscillator 


or phonograph output to the R.I’. signal. 


OSCILLOGRAPH OPERATION 


Convenient operation with the RCA 


Oscillograph and the RCA Frequency Modu- 


lator is accomplished by a sweep circuit jack and 
operation without modulation. This is a very im- 
portant feature because of the increasing popularity of 


the oscillograph method of circuit alignment. 


HETERODYNE FREQUENCY METER 

By plugging in a pair of headphones in the modu- 
lation jack, and placing the modulation switch at the 
unmodulated position, the modulator tube operates as 
a detector and the zero beat method of frequency 
checking may be used. This is very useful to amateur 
operators for checking the frequency of an unknown 
transmitting station. 


R. F. OUTPUT VOLTAGES 

A two-position toggle switch combined with a new 
variable attenuator circuit provides two ranges of out- 
put R.F. voltages. The switch gives approximately 
a 100:1 ratio of voltage change. The minimum range 
of the high position overlaps the maximum range of 
the low position, thereby giving a continuous varia- 
tion over the entire range. The approximate minimum 


and maximum ranges are given on the reverse page. 
MINIATURE MAGIC BRAIN 


The heart of the 
improved test oscil- 


lator is the shield- 
ed coil and switch 
assembly, similar to 
the famous RCA 
Victor MAGIC 
BRAIN. This unit 


includes eight coils 


and an eight-posi- 
tion rotary switch. 
all compactly 


mounted in a drawn copper container. High effi- 


ciency and low leakage give an output r-f voltage 
adjustable over a wide range. 


DIAL 

A variable vernier dial having an adjustable ratio 
of from 6:1 to 20:1 speed reduction is used to facilitate 
tuning. The dial reads directly in frequency, no curves 
normally being required. 


CALIBRATION 

The direct reading dial is guaranteed accurate 
+3%. However, a blank card and frame on the back 
of the oscillator permits individual calibration when 
desired. Individual factory calibration is available at 
an additional charge of $5.00. Such calibration covers 


all bands and is accurate to +% of 1%. 


CIRCUIT 

A tuned grid, plate modulated circuit is used which 
gives good stability over a wide range of voltage and 
climatic conditions. 


RADIOTRONS 

Two RCA-30 Radiotrons are required and included 
with all Test Oscillators. One functions as the R.F’. 
oscillator and the other as the A.F. modulator. 


SIZE 
Height, 8/2 inches (including raised handle); case 
alone. 6% inches; width, 934 inches; depth, 4/2 inches. 


WEIGHT 


Five pounds, including batteries. 


CASE 

The entire oscillator is enclosed in a black crinkle 
finish lacquered aluminum case provided with a 
leather handle. 


ORDER FROM YOUR RCA PARTS DISTRIBUTOR 


RCA MANUFACTURING CO., INC.., 


CAMDEN, NEW JERSEY. U.S. A. 


Universal 
Power 


Transformers 


No longer is it necessary to “‘send away’ for transformers for any 
make of radio receiver. RCA Universal Transformers for all makes 
of radio receivers from 1927 to 1937 have been perfected . . . even 


anticipating future receiver design. 


FOR 10-12-TUBE SETS 
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Slotted in every conceivable position for quick attachment 


differently spaced on opposite surfaces to allow maximum flex- 

ibility in mounting. Only four types are needed for the 
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flexibility for adapt- 


N00 


ing the transformer 


to any receiver cir- 


windings are avail- 
able to meet the 


MAXIMUM 
of 


FOR 4-TUBE SETS 


SIZE SCREW 
NUMBER 8 


requirements 


any circuit. RCA 
Universal Trans- 


formers in four types 
fit all sets from 1927 
to 1937. 


Dimensions in diogram same. 
for all three models, 
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formers 


HE old adage, “You can't tell what 


a book contains by looking at its 
covers,” applies with equal force to Uni- 
versal Transformers. No Service Engineer 
can tell how a transformer has been con- 
structed by looking at it, nor can he tell 
how accurately it has been tested and 


checked. 


In preparing to manufacture and mar- 
ket a Universal Transformer, RCA de- 
termined that the Universal Transformer 
must in every way square itself with 
the RCA reputation for high quality 
parts and replacements. lt must be able 
to “take it’ under any and all service 
conditions that might arise. And the 
RCA Universal Transformer can. 


In the RCA production, line testing 
and inspection is the order of the 
day. Primary windings are checked for 
shorted turns. The high voltage plate 
is tested for center-tap and the total 
windings for shorted turns. Each sepa- 
rate filament winding is tested for shorted 
turns. A\ll this testing is done before 
any of the component units are assembled. 


Next comes impregnation. The pri- 
mary and high voltage windings are heated 


» 
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Check and Triple Check 
the Uniform High Quality 
of RCA Universal Trans- 


> > > »» 


to the temperature of the bath before 
immersion to assure uniform penetration. 
Impregnation is accomplished in vacuum 
tanks which remove air and moisture 
from the insulation and seal it. 


The units are then assembled and 
tests are made for voltage ratio between 
primary and all other windings before 
the core is installed. The core is then 
applied and tests are made for core loss 
and exciting current. 


At this stage of production every 
single part has been tested separately 
and then collectively. 


After final assembly of all the parts, the 
transformers are tested all over again for 
primary watts input and primary exciting 
current. And then they are tested again 
—this time automatically on a traveling 
test belt, with all possibilities of human 
error removed—under conditions more 
severe than ever developed in actual 
Service. 


Transformers that meet the exacting 
specifications of each of these many 
tests and inspections are considered 
worthy of the RCA name and are sold 
with the RCA guarantee. 


OUTPUT INDICATOR 


Stock No. 4317 


No Longer Need You 
“Peak” Receivers by Ear. 


Get an RCA Output 
Indicator 


High Sensitivity 

No burn-outs in normal use 
Has three impedances 

Use it on any receiver 
Sturdy and foolproof 

No delicate parts 


For use with any oscillator 
Attractive bakelite case 


The RCA Output Indicator is a small, compact, visual output 
indicator designed for use with an oscillator when aligning radio 
receivers. The instrument consists of a tapped step-up trans- 
former, a potentiometer, a glow tube and three binding posts for 
connecting the output of the receiver to the transformer. Three 
input impedances are available, namely, 0.6 ohm, 1.5 ohms and 


4 ohms, which cover practically all receivers manufactured. 


The instrument is used by connecting it across the leads of 
the input to the voice coil of the loudspeaker. The speaker may 
or may not be connected, as desired by the user. So connected, 


the glow tube will glow when a signal is impressed on the output 


indicator. The glow of this lamp is very sensitive, following 


variations in frequency and intensity. Naturally, this provides 


a very sensitive indicator for adjusting trimmer capacitors to 
their optimum position. 


The entire mechanism is housed in an attractive die-cast 
bakelite case. 
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SPECIFICATIONS 


Dimensions - 
Weight - - - 
Case - 


538” x 274" x 23%” 
- 13 Ounces 
Die-cast moulded bakelite 


Lamp Rating 50-60 volts breakdown 
Transformer Rating 80:1 (maximum) 


Input Impedances O to H, 4 ohms, 
O to L, 14 ohms, H to L, .6 ohm 
Potentiometer Resistance 
100,000 ohms 


NET PRICE $4.00 
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AS 


You can 


save 


RCA Cabinet 
Refinishing Kit 


Can Refco Oil 

Can Valvoline 

Can Tripoli 

Assortment Sand 
Paper 


Assortment Stick 
Shellac 


Pkgs. Aniline Stain 


Powders 


Touch-up Brush 


Spatula 
Rubbing Block 


Instruction Sheet 


U won't call in the cabinet refinisher nearly 
so often after you get the RCA Cabinet 
Refinishing Kit. 


refinishing job with it, but you can do most of 


OF course you cant do every 


them—saving time and money on every job. It's 


the little touch-up jobs that occur most often any- 


how. Someone in the 
shop lays a hammer on 
the cabinet; a button on 
the truck driver's coat 
scratches it in delivery; 
or perhaps it has been 
marred in home demon- 
strations or while on dis- 
play in the dealer's store. 
But whatever the cause, 
you have the remedy at 


hand for use. 
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Fine Sand papers 
en aul 


V5 Hair Brush 


Snares anemeennnenen arte 


tor 
Rubbing 


% oo cpeummaamnese: 


pnaline Stan 
for coloring shellac 


ae 
for dline « 


F 1 3¢ 
“Oring hy 


The RCA Cabinet Refinishing Kit 
does not contain all the material you 
will need for every job. For example, 
it does not contain lacquer, or a lamp 
But things 
like that are obtainable anywhere. 
Only the hard-to-obtain things have 
been included; the items you would 


for heating the spatula. 


have to run all over town to get, if 
obtainable at all. 


Packed in a durable leatherette 
case, measuring 914x434" x 234", it 
opens like a purse. Stock No. 9546. 
Net to Service Engineers $2.90. 


ORDER FROM YOUR RCA PARTS DISTRIBUTOR 


Modernizing 
Phonographs 


The 


1935 Money-Maker 


for 


Service Engineers 


Vv 
RCA Phonograph 


Modernization Kits 


THE phonograph is coming back into its 
own. The amazing technical perfection of 
“Higher Fidelity’ Recording has revitalized 
interest in recorded music. The introduction 
of low-priced Bluebird Records has brought 
recorded music within the reach of all. 


Old Victrolas, talking machines of all 
descriptions are being modernized by alert 


CONTENTS 


Service Engineers, who realize a handsome 
profit from every sale. 


The modernization of phonographs is the 
Service Engineer's job, his opportunity for 
1935. He alone in the entire industry gets 
into the home under conditions favorable to 
the promotion of this new and profitable 
phase of home entertainment. 


To make his work easy; 


PACKAGE 


Pickup Arm 

With Pickup 

Stock | List Escutcheon 
No. | Price 

Imped- 

ances 


No. | Type No. No. 


Volume 
Control 


Resist- 
ance 


to simplify his purchases 


Input 
Trans. 


of parts, the kits des- 
cribed on this and the 


Works 
next page are presented 


Into 


No. 


11099 | $12.10 |/10779 | Straight ||10781 | 200 |110795 


500}|10414 |RCA-26 


and are available at 


11075} 10.80/|| 8858 | Straight || 7394 20 |} 6225 


RCA Parts Distributors. 


60|| 7445 | General 


11076| 10.54 /|11102| Inertia || 6474} 700 || 6475 


11080} 13.10//11091 | Inertia || 6335 7 


11100 5.85 


6592 | Midget || 6592] 2450 || 6590 


5000]| None |RCA-57 
6355 | 200000] 7529|RCA-56 
5000]} None |RCA-77 


Write to RCA Parts 
Division, Camden, N. J.; 
for booklet, “’ Phono- 
graph Modernization.” 


ORDER FROM YOUR RCA PARTS DISTRIBUTOR 
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RCA 
Phonograph Modernization Kit 
Stock No. 11099 


Contents: 200-ohm Pickup, Straight 
Type Pickup Arm, 500-ohm Volume 
Control, and Input Transformer. List 
price, $12.10. 


Stock No. 3599 


MOTOR MOUNTING ASSEMBLY 
(not illustrated), comprising one screw, 
one washer and one lock washer. This 
unit contains the three sets necessary 
for mounting the Stock No. 8989 Motor 
on the motor board. List price, $.30. 


Stock No. 8989 


MOTOR complete, for 60 cycles, 115 
volts. This is the same sturdy motor 
used in the highest quality of phono- 
graphs and combinations made by the 
RCA Victor Company. List price, $18.52. 


Stock No. 3391 


MOTOR BOARD SUSPENSION 
SPRING ASSEMBLY (not illustrated), 
comprising 1 bolt, 1 top spring, 1 bot- 
tom spring, 2 cap washers, 1 C washer 
and 1 nut. Recommended for mount- 
ing a motor board for Stock No. 8989 in 
a cabinet. Specially tuned springs pre- 
vent vibration being transmitted me- 
chanically to the pickup and spoiling 
reproduction. Four sets required, 

List price, 4 sets, $2.00. 


RCA 
Phonograph Modernization Kit 
Stock No. 11100 


Contents: A 2450-ohm Midget Pick- 
up and 5000-ohm Volume Control. For 
inexpensive installations where space 
is limited. Usually used with Stock 
No. 9038 Motor, shown directly below 


at right. List price, $5.85. 


RCA Phono- 
graph Modern- 
ization Kit 
Stock No. 11075 


Contents: 20-ohm 
Pickup, Straight 
Type Pickup Arm, 
60-ohm Volume 
Control, and Input 
Transformer. List 
price, $10.80. 


RCA Phono- 
graph Modern- 
ization Kit 
Stock No. 11076 


Contents: 700-ohm 
Pickup,ImertiaType 
Pickup Arm, 5000- 
ohm Volume Con- 
trol. Due to high 
impedance of pick- 
up, no input trans- 
former is included. 


List price, $10.50. 


Stock No. 8948 


TWO SPEED TURNTABLE. __ Fits 
shaft of Stock No. 8989 Motor (shown 
above). This turntable adds distinc- 
tion to your work and gives it the 
stamp of modern workmanship. It is 
the same turntable used in RCA Victor 
Combinations to play both standard 
(78 R.P.M.) and long-playing (33% 
R.P.M.) recordings. List price, $5.50. 


Stock No. 7180 


AUTOMATIC ECCENTRIC BRAKE 
(left) to stop the turntable at the 
end of a record having an eccentric 
groove. To be used with Kits Nos. 11099 
and 11075 (Pickup arms of the 
“straight type’’). List price, $2.60. 


Stock No. 11106 


The SHIFT LEVER used to change 
the speed of the turntable (8948) from 
standard to long playing. Not in- 
cluded with 8948. List price, $.98. 
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RCA 
Phonograph Modernization Kit 
Stock No. 11080 


Contents: 7-ohm Pickup, Inertia 
Type Pickup Arm, 20,000-ohm Volume 
Control, and Input Transformer. 
Liat price, $13.10. 


Stock No. 3813 
MOTOR MOUNTING ASSEMBLY 


(not illustrated), comprising one metal 
bushing, two rubber bushings, one flat 
washer, one lock washer and one nut. 
Three sets required to mount Stock 
No. 9038 Motor (above). List price. 
3 seta, $1.68. 


Stock No. 9038 


SYNCHRONOUS TYPE MOTOR 
WITH TURNTABLE — 115 volts, 60 
cycles. Although this motor is not 
self-starting, it serves the purpose ad- 
mirably where cost is a factor. Where 
space is limited this unit fits in easily. 
Plays either 10 or 12-inch records at 
standard speed. List price, $8.00. 

This is the sturdy motor and turn- 
table used in the RCA Victor Record 
Player. Its small size, light weight and 
low price make it idea! for portable 
equipment or for permanent inatalla- 
tions in which either cost or spaceis the 
main consideration. 


Stock No. 6896 


AUTOMATIC ECCENTRIC BRAKE 
to stop turntable at end of record hav- 
ing an eccentric groove. To be used 
with Kits Nos. 11075 and 11099 (Pickup 
arms of the inertia type). List price, 
$2.50. 
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A miniature SS Sia 


HOW YOUR customers 

how to broadcast records 
to themselves with the RCA 
Phonograph Oscillator. Pos- 
sessing all the appeal of a 
distinct novelty, but with 
RCA practicability and du- 
rability built in, the RCA 
Phonograph Oscillator will 
prove popular with Service En- 
gineers and receiver owners. 


for every receiver... profits for Service Engineers! 


RCA Phonograph Oscillator 


For the Service Engineer: [or 
the Service Man the RCA _ Phono- 
graph Oscillator does two things. It 
makes additional profits for him 
through the sale of additional equip- 
ment and solves one of his toughest 
problems in phonograph moderni- 
zation work. The output from the 
pickup coil modulates the oscillator 
which is coupled to the antenna of 
the receiver. This modulated signal 
is tuned in on the receiver just like 
any broadcasting station. 


Only a few minutes are required to 
attach the RCA Phonograph Oscil- 
lator. No struggle is involved to get 
the grid bias right; no circuit changes 
to make; no impedance matching. 
Just a few simple connections are 
necessary, for which directions are 
supplied with the equipment. 


For the Receiver Owner: The RCA 
Phonograph Oscillator provides a min- 
iature broadcasting station for every 
receiver-owning home. Its fidelity 
of record reproduction is limited only 
by the qualities of the receiver to 
which it is attached. It enables the 
owner to hear his favorite artists when- 
ever he wants and as often. 


With the rapidly reviving interest in 
record reproduction, and low-priced 
Bluebird records now within the 
reach of all, a tremendous field for 
profits awaits the alert Service Man. 


This unit presents one more RCA 
profit maker for Service Engineers— 
one more trouble saver. Watch for the 
announcements of new, interesting, 
money - making, labor - saving devices 
that RCA Parts Division Engineers 
are developing now. Keep in touch 
with your RCA Parts Distributor. 


Stock No. 9554, List Price, (without tube) $7.75 
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ORDER FROM YOUR RCA PARTS DISTRIBUTOR 


Here’s more about that money- 


making Oscillator RK-24 


HE RK-24 Phonograph Oscillator is a small 
broadcast band oscillator unit designed for 
use with the RCA Victor Record Player (Model 
R-93), it may be attached to radio sets of all 
kinds and types. In addition to its primary 
use with the R-93, it may be used also for 
attaching any type of magnetic pickup to any 
type of receiver with slight modifications 
(usually the inclusion of an input transformer). 
The primary purpose of the RK-24 Phono- 
graph Oscillator is to insure proper phonograph 
reproduction within the limits of the receiver 
in all cases, avoiding the necessity of any circuit 
changes. No longer is the Service Engineer 
worried with the problems involved in over- 
coming avoidance of hum, distortion in the 
audio system and other factors that invariably 


occur. 


FOOL-PROOF CONSTRUCTION 


The unit is of simple design and fool-proof 
construction, and may be attached to prac- 
tically any set by one unskilled in the art of 
radio service. Suitable leads with special con- 
tacts are provided for obtaining filament and 
plate power for the oscillator unit, so that 
internal wiring to the chassis is not necessary. 

Of unusual interest is its ability, through the 
use of the RCA-6A7 or 2A7 tubes, to be used 
with receivers having either 2.5-volt heater 
type tubes or 6.3-volt heater type tubes. For 
This adapt- 
ability makes it possible to operate the RK-24 


this reason it is sold without tube. 


Oscillator with practically all radio sets of the 


AC type manufactured during the last five years. 


A TRANSMITTING STATION 


The RK-24 is actually a miniature trans- 
mitting station, modulated with the output of 
the phonograph pickup. As the frequency 
range of the pickup is usually equal to or better 


than the transmission range of the ordinary 
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broadcasting station and there is no intervening 
factor such as fading and distortion due to 
transmission, the phonograph quality will, in 
practically all cases, be that obtained with the 
very best possible local broadcasting stations 
to which the receiver may be tuned. 

For this reason, one will know in advance 
that the phonograph reproduction quality will 
be limited only by the capabilities of the 
receiver to which it is attached 

The simplicity of connections is such that it 


usually takes about five minutes to install. 


A TRANSFERABLE UNIT 


The RK-24 may be removed from onc re- 
ceiver to another very quickly and easily. 
Optimum results will be obtained in all cases. 
Avoidance of any switching requirements in 
the radio chassis proper, as well as any circuit 
changes, such as changing of detector tube bias 
to operate them as audio amplifiers and lack of 
sufficient audio gain, are all eliminated through 
the use of the RK-24 Oscillator. 


We believe this oscillator fills a long-felt need 
often expressed by service men modernizing 
old phonographs, or service men attaching 
electric phonographs to ordinary radio sets. 
It also opens up a new field due to the simplicity 
of its connections, and the assured results 


obtained. 


ELECTRICAL SPECIFICATIONS 


Tuning Range: ..4.04008- 1400-1700 Kilocycles 
Type of Oscillator Circuit...Hartley Oscillator 


Type of Modulation 
Suppressor Grid Modulation 
Input: Voltave: i)... tia ace eee 0.3 Volt 


Output Impedance../; te ae 30 Ohms 


Heater Current 


1.0 Ampere (2.5 V.), 0.3 Ampere (6.3 V.) 
Plate Current. . .2.0 Milliamperes at 250 Volts 


All RCA Victor Service Notes 


... Now in Six Bound Volumes 


This library contains complete service information, drawings and price lists 1923-1935 


So immediate was the acceptance of the bound 
volumes of RCA Victor Service Notes for 1931-32 
and 1933; so strong was the demand that four more 
volumes have been compiled. There are now six 
bound volumes included in the RCA Victor Service 
Library. 

The six volumes cover all RCA or Victor models 
produced from 1923 to 1936 except old Victrola 
instruments that did not contain a radio receiver. 
Complete replacement parts lists are provided for 
all models issued since 1929. 

When the Service Engineer wants technical in- 
formation on any RCA Victor model, he turns to 
the index of his bound volume; a moment later 
diagrams, parts lists and prices and service notes 
are lying flat on the table before him. 


* 


NET PRICE 


Service Engineers who use the volumes regard 
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them as their “Business Bible,” not alone for the 
diagrams and drawings but for the time saving 
service information, conveniently arranged for 
every RCA Victor receiver. Schematic drawings 
can be obtained elsewhere, but the technical infor- 


mation is not so readily found. 


In addition, each volume will contain other 
valuable information such as impedance, induct- 
ance and capacity charts, and other data peculiar 
to the receivers described therein. 


A limited edition is being published and to make 
sure of copies for yourself, we suggest that you 


place your order now. 


* 


$199 PER VOLUME 


F. O. B. CAMDEN, N. J. 


ORDER FROM YOUR RCA PARTS DISTRIBUTOR 
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CONTENTS 


1923-28 


INSTRUCTIONS AND 
CIRCUIT DIAGRAMS 


RCA Radiola AR (Radio 
Frequency Amplifier) 
RCA Radiola RT (Antenna 

Coupler) 

RCA Radiola RC Schematic 
Diagram and Battery Con- 
nections 

RCA Aeriola, Sr., Schematic 
Diagram 

RCA Radiola RS (Regener- 
ative Receiver and Ampli- 
fier) 

RCA Radiola AC 
Audio Amplifier) 


RCA Radiola, Sr., and Type 
AC Amplifier Schematic 
Diagram and _ Battery 
Connections 


RCA Radiola RS and Bal- 
anced Amplifier Sche- 
matic Diagram and Bat- 
tery Connections 

Model AR-1300 Radio Re- 
ceiver 

Model AA-1400 
Amplifier 


(2-Stage 


Detector 


Model AA-1520 Radio Fre- 
quency Amplifier 


RCA Radiola II 
RCA Radiola III 


RCA Radiola III-A 

RCA Radiola Balanced Am- 
plifier 

Radiolas IIE, III-A and Bal- 
anced Amplifier Using 
Radiotrons UX-199 and 
UX-120 


RCA Radiola IV 

RCA Radiola V 

RCA Radiola VI 

RCA Radiola VII 

RCA Radiola VII-B 
RCA Radiola Super-VIIT 
Use of UR-556 Adaptor 
RCA Radiola IX 

RCA Radiola X 

RCA Radiola Regenoflex 
RCA Radiola Grand 


BATTERY 
CONNECTIONS 
RCA Radiola Super-Hetero- 


dyne (Semi-Portable) Bat- 
tery Connections 


RCA Radiola 20 
Connections 
RCA _ Radiola 24 
Connections 


RCA Radiola 25 
Connections 


RCA _ Radiola 26 


Connections 


RCA Radiola 28 


Connections 


Battery 
Battery 
Battery 
Battery. 


Battery 


RCA RADIOLA 
AND LOUDSPEAKER 
SERVICE NOTES 


RCA Radiola 16 
RCA Radiola 17 
RCA Radiola 18 


RCA Radiolas 18 D. C. and 
51 D. C. 


RCA Radiola 20 
RCA Radiola 25 
RCA Radiolas 25 and 28 A. C. 


RCA Radiolas 26, 24 Super- 
Heterodyne and Super 
Vill 


RCA Radiola 28 
RCA Radiola 30 


1929-30 


RCA Radiola 30-A 

RCA Radiolas 30-A D. C., 32 
D. C. and 104 D. C. 

RCA Radiola 32 

RCA Radiola 41 

RCA Radiola 41 D. C. 

RCA Loudspeaker 100 

RCA Loudspeaker 100-A 

RCA Loudspeaker 103 

RCA Loudspeaker 104 

RCA Loudspeaker 105 

RCA Loudspeaker 106 

RCA Power Amplifier AP- 
935 

RCA “B” Battery Eliminator 
AP-937 

Use of “B” Eliminator with 
Super VIII 

RCA “B” Eliminator 
1080 

RCA _ Short-Wave Receiver 
AR-1145 


AP- 


VICTOR RADIO 
RECEIVER AND ELEC- 
TROLA SERVICE NOTES 
Victor Model 7-1 (Alhambra!) 


Victor Model 7-2 (Alhambra 
II) and 9-1 (Florenza) 

Victor Model 7-3 and 7-30 

Victor Model 7-10 

Victor Model 7-11 and 7-26 

Victor Model VE-8-60 

Victor Model 9-2 (Borgia IT) 

Victor Model 9-3 (Borgia I) 

Victor Model 9-15 

Victor Model 9-16 

Victor Model 9-18 

Victor Model 9-25 

Victor Model 9-40 (Borgia) 

Victor Models 9-54 and 9-56 

Victor Model 9-55 

Victor Model 10-51 

Victor Model 10-69 

Victor Model 10-70 

Victor Model 12-1 (Cromwell) 

Victor Model 12-2 (Tuscany) 

Victor Model 12-15 

Victor Model 12-25 

Victor Model 15-1 (Hyperion) 

Victor Model 10-35 

Victor Model E-35 
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RCA RADIOLAS 
AND LOUDSPEAKERS 
RCA Radiolas 21 and 22 
RCA Radiola 33 
RCA Radiola 33 D. C. (110 
Volt) 
RCA Radiola 33 D. C. (220 
Volt) 


RCA Radiola 42 (also Victor 
Radio R-14) 

RCA Radiolas 44 and 46 

RCA Radiola 46 D. C. (110 
Volt) 

RCA Radiola 47 

RCA Radiola 48 (also Victor 
Radio R-15) 


RCA Radiola 60 
RCA Radiola 62 
RCA Radiola 64 
RCA Radiola 66 
RCA Radiola 67 
RCA Radiolas 80 and 82 
RCA Radiola 86 


RCA Radiolas 82 and 86 
(Remote Control) 

RCA _ Radiola Short-Wave 
Adaptor 

RCA Theremin 

RCA Loudspeaker 100-B 

RCA Power Amplifier AZ- 
7174-B 


RCA Magnetic Pickup AZ- 
1604 


VICTOR RECEIVERS 
Models R-32. RE-45, R-52 
and RE-75 
Models R-35, R-39, RE-57 
Model RE-17 


on nn] ttn ttt ee 


PT-33 

R-43 

R-50 and R-55 
RAE-59 
RAE-68 

R-70 

RE-73 


R-74, R-76, and R-77 

RAE-79 

Automatic Record Changing 
Mechanism 

Special Service Information 


I 


RCA World-Wide Antenna MB-1, MB-2, and MB-3 R-7A 
System (Replacement Motor R-7 L. W. 
RCA Victor Shield Kits Boards) R-7 D. C. and R-9 D.C 
Frequency, Impedance, In- | 2-25 SK-7 ail oh 
ductance and Capacity | 92.65 5 
Chart SWA-2 R-8 and R-12 
. : R-8 D. C, (220-volt) 
RCA Full-Range Test Oscil- R-4 and R-6 
lator R-10 
Re R-10 D.C 
RCA Tools and Accessories R-5X R-ll iis 
Radiotron Data Sheets R-5 D.C, R-11 Supplement 
SR-1, SR-2, and SR-3 T-5 RE-16 
(Two-Speed Turntables) R-7 (Superette) RE-16A 
All Wave Reception Radiotron Data R-28 BW 
Reception Chart Station List R-28 BWC 
Antenna Length Chart R-3B R-28-P 
Predicting Reception R-3C M-34 
Magnetic Activity Chart SW-3 R-37 and R-38 
pers World Wide Antenna CRD-9 D.C R37P and R-38-P 
ystem s 
RCA Victor Shield Kits tad eae ee 
Frequency, Impedance, In- ae Re 
ductance and Capacity ree R-51-B and R-53-B 
Chart R-22 R-71 and R-72 
RCA Test Oscillator R-25 D.C R-71-B 
RCA Tools R-27 R-73 
Replacement Vibrator R-27 (Revised) R-73 (Revised) 
Dealers Kits R-28 R-75 


1934 


R-75 (Revised) 
R-78 

RE-80 

RE-81 

RAE-84 

R-90 

R-90-P 
TMV-97-A 

100 and 101 

100 and 101 (Revised) 
110, 111 and 115 
112 

114 

120 


121 and 122 
140, 141, 141-E, 240 and 
AVR-1 


140 Volume Control Replace- 
ment 


142-B and 241-B 
220 and 222 

260 

280 

300 

310 

330 

331 
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RCA Laboratory Equipment 
RCA Standard Signal Gen- 
erator Type TMV-18-D 
RCA Universal Curve Re- 
corder Type TMV-36-B 
RCA Beat Frequency Oscil- 
lator Type TMV-52-E 
RCA Field Intensity Meter 

Type TMV-75-B 
RCA Regulated S.P.U. Type 
TMYV-118-B 
RCA Tools and Accessories 
RCA Full Range Test Oscil- 
lator Type TMV-97-B 
RCA Output Indicator Type 
TMV-121-A 


RCA Auto Radio Accessories 


RCA _ Replacement Trrans- 
formers 


RCA Pickup Kits 
RCA Phonograph Oscillator 


RCA Victor Bound Volume 
Service Notes 


RCA Cabinet Refinishing Kit 
RCA Radiotron Data Sheets 
RCA Victor Model R-91-B 
RCA Victor Model R-92 
RCA Victor Model K-93 
RCA Victor Model 102 

RCA Victor Model M-105 


RCA Victor Model M-107 

RCA Victor Model 112-A 

RCA Victor Model M-116 

nea Models 118 and 

RCA Victor Model M-123 

RCA Victor Model 124 

RCA Victor Model 126-B 

RCA Victor Model 127 

RCA Victor Models 128 and 
224 

Victor Models 135-B 
and 235-B 

RCA Victor Models 143 and 
242 


RCA Victor Models 140, 141, 
141-E and 240 (with ex- 
ternal I. F. transformers) 


RCA Victor Model 221 
RCA Victor Model 223 
RCA Victor Model 261 
RCA Victor Model 262 
RCA Victor Model 281 
RCA Victor Model 301 
RCA Victor Model 320 
RCA Victor Model 321 
RCA Victor Model 322 


RCA Victor Models 340 and 
340-E (with external I. F. 
transformers) 

RCA Victor Model 341 

RCA Victor Model 380 

RCA Victor Model 380-HR 

RCA Victor Model 381 

Nine-Tube General Purpose 
All-Wave Receiver (AVR- 
5A) 

RCA Full Range Test Oacil- 
lator Type TMV-97-B 


Instructions 


RCA World Wide Antenna 


RCA Victor Model 327 { Installation Instructions 
LL eens essere ease end ee 
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OLE AUTO ANTENNA 


LIST PRICE 


$2.60 


STOCK No. 9605 


A “SET-UP” 


FOR 
THE 


Cash in on the new steel-top automobiles 
without antennas. Install the new noise- 
reducing RCA Di-Pole Antenna on any car 
and guarantee improved results. As sensa- 
tional in the automotive field as the famous 


RCA World-Wide Antenna is in the home 


reception field. 


The new RCA Noise-Reducer Auto An- 
tenna is an entirely new development in auto- 
mobile antenna design. It’s easily and 
quickly installed on any car, gives efficient 
pickup from stations, and eliminates all igni- 
tion-noise pickup by the antenna. Its low 
price ensures a ready sale to any automobile 


radio purchaser. 


SERVICE ENGINEER 


Steel top autos plus this new noise - reducing 
running board antenna means profits for you 


apsusTABLe 
DISTANCE FROM RUNNING BOARD 
ADJUSTABLE FROM 214" TO 4” 


SPECIFICATIONS 
OPERATING PRINCIPLE 


Signals are picked up by the antenna acting as a 
counterpoise and the car acting as an antenna. De- 
creasing the distance from the antenna to the road 
increases signal pickup. Noise from nearby sources 
such as ignition interference is eliminated by can- 
cellation effects caused by the shape of the antenna. 


CONNECTIONS 

A machine screw at the center of the bend in the 
rod is provided for attaching the shielded antenna 
lead from the receiver. 


MOUNTING 

Two universal type brackets are provided for 
attaching to the running board by means of the 
bolts normally used on the car. The height of the 
antenna may be quickly adjusted by the brackets to 
insure road clearance. 


ORDER FROM YOUR RCA PARTS DISTRIBUTOR 


UNIMPRINTED—50 Copies Free io All RCA Parts Disiributors 
ADDITIONAL UNIMPRINTED COPIES -— 25 Cents per 100 
YOUR 3-LINE IMPRINT HERE—100 Copies—50 Cents 
Each Additional 100 Copies—35 Cents e ALL COPIES POSTPAID 
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WITH THE NEW 


UNIVERSAL A. CG. BRIDGE 
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STOCK nO. 9600 


NET PRICE 


COMPLETE 
With All Tubes and Standards 


Speed up your work with this new RCA Universal Bridge. You 
can make accurate measurements (at 1,000 CPS) of the three basic 
properties of all electrical devices—inductance, capacity and resist-. 


ance—quickly and easily. Has built-in precision standards. 


@® INDUCTANCE .. . 100 Microhenries to 10 Henries 
@ CAPACITY. .10 Micro-microfarads to 10 Microfarads 
@ RESISTANCE .. . . | Ohm to 1 Megohm 


Accuracy eee Gein at Full Scale 


The new RCA Universal Bridge is the latest item of Test Equipment 
_ offered by the RCA Parts Division for the simplification and quick 
analysis of service or laboratory problems. This bridge gives a 
SERVI CE quick and accurate check of inductance, capacity and resistance 
over extremely wide ranges. These ranges include the low values 
ENGINEERS that ordinary resistance and capacity meters do not check. The 
e only additional equipment needed is a headphone for use as a 
EXPERIMENTERS ree ek | 
While many laboratories are able to make measurements of in- 
e ductance, resistance and capacitance, very few are permanently 
set up to cover the extremely wide ranges of the RCA Universal 


yo 


LABORATORY 
WORKERS 


MANUFACTURERS 


Bridge. A small portable bridge, having such wide ranges with 
built-in standards, is an extremely useful piece of apparatus, re- 
gardless of other equipment available. 

In the Service Field, the necessity for making measurements of 
inductance, capacity and resistance arises every day. The addition 
of the RCA Universal Bridge to a service engineer's equipment 
lessens his work and increases the accuracy of observations. 
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THEORY OF OPERATION 


The Wheatstone Bridge is a device whereby 
the value of an unknown resistor, capacitor 
or inductor may be measured by comparison 
with known standards. A bridge operates on 
the principle of a balanced parallel imped- 
ance network, measurements being obtained 
through the use of known standards 
and ratios. 

Thediagramshowsa parallelimped- 
ance network whereby an unknown 
may be connected in series with a 
known standard and a variable ratio 
arm A connected in series witha fixed 
arm B. A source of 1,000-cycle A.C. 
is connected at points C and D, while a head- 
phone is connected to points E and F to in- 
dicate a balance. Such a balance is indicated 
when no sound is heard in the telephones, 
this indicating that the ratio of arm A to B 
is identical with that of the unknown to the 
standard. By calibrating the dial of variable 
arm A, the value of the unknown may be read 
directly from the dial. By properly choosing 


ORDER FROM YOUR RCA 


RCA PARTS DIVISION 


RCA MANUFACTURING CoO., Inc., 


the value of the standards, the various 
ranges are multiples of the basic range of 1 
to: 10. 

Working on the principle of impedance 
and using an A.C. source of voltage for ob- 
taining a balance, the bridge is equally adapt- 
able to measuring resistance, capac- 
ity and inductance. However, it 
should be noted that resistance 
measurementsare accurateonly when 
noinductance is present in the circuit, 
as the bridge has no means of distin- 
guishing any of the components of im- 
pedance. Therefore, it is not suit- 
able for measurement of the D.C. resist- 
ance of coil windings. 

Another important property of a bridge is 
that as the ratios increase there is less voltage 
present for operating the null indicator (head- 
phones). To overcome this, a two-stage audio 
amplifier, tuned to 1,000 cycles, is provided 
to increase this voltage to a suitable value for 
any balance. 


PARTS DISTRIBUTOR 


Form 324 


CAMDEN, NEW JERSEY. U. S. A. 


A Radio Corporation of UA areice Subsidiary 


Complete ., Portable . . GEO Onerated i 


CATHODE RAY 
OSCILLOGRAPH 


Stock No. 9545 
$ 5 With RCA Tubes, Including 
RCA -906 Cathode Ray Tube 


Complete... 


The RCA Cathode Ray Oscillograph Type TMV-122-B, 
is complete in every essential requirement for immediate use. 
It includes two power supplies (one for the Cathode Ray 
Tube and one for the amplifier), vertical and horizontal am- 
plifiers, saw-tooth frequency generator and six tubes, includ- 


ing the RCA-906 Cathode Ray Tube (3-inch). 


2 Volts perInch... 


Through the use of two wide-frequency-range high-gain 
amplifiers, the sensitivity is guaranteed at 2 volts D. C. per 
inch for both vertical and horizontal deflection. The ampli- 
fiers have flat frequency characteristics between 20 and 
90,000 cycles + 10 per cent. The amplifier gain is approx- 


imatelv 10. 


20-15,000 Cycles... 


A linear saw-tooth timing frequency oscillator with a 
special synchronizing circuit is an integral part of the RCA 
Oscillograph. The frequency range extends from 20 to 15,000 
cycles and permits the examination of a single cycle up to 
15,000 cycles or the examination of six cycles up to the limit 
of the amplifier—90,000 cycles. Suitable switching is pro- 
vided so that either the internal timing oscillator or an 
external source of frequency may be connected to the plates 
through the amplifier. The binding posts may be connected 
directly to the plates for operation above 90,000 cycles with 
a sensitivity of 75 volts per inch. 


Beam Centering... 


Two screwdriver adjustments are provided for centering 
the beam on the fluorescent screen. This may be required 
because of changes in geographical location or variations in 
tubes and circuit constants. 


e@For Service Engineers 
polish scaled iS LL Te? 


Visual alignment of tuned circuits, ‘‘flat- 
topping” I. F. circuits, measuring hum and 
checking distortion in audio amplifiers are but 
few of the problems which are easily solved 
through the use of the RCA Cathode Ray 
Oscillograph. A visual presentation of prac- 
tically all alternating current circuit functions 
may be quickly and easily made. 


@ForAmateurs and Experimenters 
estat eben sh alaeiania cated abate bt) LS 


The RCA Cathode Ray Oscillograph enables 
the amateur to monitor percentage modula- 
tion, to check modulated waveform for distor- 
tion and examine the phase shift in audio 
amplifiers. Through its use the experimenter 
may easily and quickly arrive at the solution 
of the most difficult problem. 


e@ For High Schoolsand Universities 
se eee 


Now every high school and universit: may 
easily give students the benefit of visual presen- 
tation of alternating current phenomena 
through the use of an oscillograph. Studies of 
alternating current wave shapes and demon- 
strations of the effects of changing constants 
in circuits may be quickly and easily made. 


eFor Radio Dealers 


The RCA Cathode Ray Oscillograph gives the 
Radio Dealer an instrument for comparison of 
receiver characteristics and for making ex- 
tremely effective window displays. Selling-up 
from a low-priced instrument to a higher-priced 
one is much easier when the eye as well as the 
ear can note the difference in performance. 


@For Manufacturers 


The RCA Cathode Ray Oscillograph is a 
valuable instrument either for receiver develop- 
ment or production testing. Better engineering 
and quicker and better tests are a direct result 
of its use in the manufacturing field. 


A Quality Product from the RCA Parts Division 
Yo ee ae 
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How the Cathode Ray Oscillograph Works 


The Cathode Ray Oscillograph is a new device in the field of service equipment and its functioning may 
not be fully understood by all service engineers. Actually, its operation is extremely simple, it being merely 
a voltmeter that also records time. The following explanation covers the essential fundamental functions of 
the device. A thorough explanation is included in the instruction book which accompanies all instruments 


and which may be obtained from your nearest RCA Parts Distributor for a nominal charge. 


THE RCA CATHODE RAY TUBE 


FLUORESCENT 
SCREEN 


(EMITTER ANODE VERTICAL 


OF ELECTRONS) DEFLECTING 


CATHODE | FOCUSSING 


HIGH PLATES 
INTENSITY VOLTAGE WORIZONTAL 
CONTROL ANODE DEFLECTING 
GRID PLATES. 


The heart of the Cathode Ray Oscillograph is the Cathode Ray Tube, a 
development of RCA Engineers to its present practical form. The Cathode 
Ray tube has often been called the ‘Electron Gun,” as this describes its 
functions. The illustration shows an elementary diagram of the tube. 

For the purpose of understanding the action of the “electron gun,”’ one 
may consider the cathode as emitting electrons which are accelerated by 
the high voltage anodes and which strike the fluorescent screen at the end 
of the tube, thereby creating light. The course of the electrons is controlled 
by the two sets of deflecting plates, one for horizontal deflection and one 
for vertical deflection. The amount of deflection, which controls the 
location of the light-spot on the screen, is a direct function of the voltage 
at any particular instant on the deflecting plates. 

From the foregoing it is seen that a pattern of light may be traced on 
the ecreen by the simultaneous application of voltages to the horizontal 
and vertical deflecting plates. If this action is repeated twenty or more 
times per second, the retentive power of the eye is such that the tracing 
will not be discernible and the entire pattern will be seen. 

Focusing of the light beam on the fluorescent screen is accomplished 
by adjusting the voltage on the anode nearest the cathode. The intensity 
of light is controlled by the negative voltage applied to the grid. 


The high voltage anode of 
the Cathode Ray Tube requires 
1000 volts DC for proper 
operation. Also DC voltages 
are required for the amplifier. 
The RCA-879 rectifier is used in 
a half-wave rectifying circuit for 
providing the necessary anode 
voltage for the RCA-906. The 
RCA-80, connected in a full- 
wave rectifying circuit, provides 
plate and grid voltages for the 
two RCA-57 amplifiers. While 
a single transformer is used for 
both rectifiers, individual filter 
circuits are provided. The trans- 
former is over-size to prevent 
stray magnetic leakage that 
would otherwise affect the oper- 
ation of the Cathode Ray Tube. 


POWER SUPPLY 


THE SAW-TOOTH OSCILLATOR 


The external voltage under test is always connected to the vertical 
deflecting plates. However, unless some means is provided for moving 
the beam simultaneously in a horizontal direction, a beam rising and 
falling vertically will be obtained. As this would merely give an indication 
of the maximum voltage available, a means must be provided for simul- 
taneously deflecting the beam horizontally. For this, the so-called 
variable frequency “saw-tooth” oscillator is necessary. The “‘saw-tooth” 
refers to the wave shape of the oscillator and is required because of the 
necessity for having the horizontal deflection increase in a linear manner 
and then abruptly return to zero and again shift across the screen. The 
frequency of the oscillator must have a definite relationship to the fre- 
quency of the voltage under test. For example, to examine one cycle. the 
saw-tooth oscillator must be the exact frequency of the voltage under test. 
If the saw-tooth oscillator is one-half of the frequency of the voltage under 
test, then two cycles will be shown on the screen at one time. 

With the saw-tooth oscillator provided in the TMV-122-B the mini- 
mum number of cycles for the highest frequency is six, being obtained 
when a 90,000-cycle voltage is observed with the saw-tooth oscillator at 
15,000 cycles. Higher frequencies may be examined by connecting 
directly to the vertical plates and using an external timing oscillator. 


AMPLIFIERS | 


The sensitivity of the 
Cathode Ray Tube is such 
that a voltage of 75 is re- 
quired for either a vertical 
or horizontal deflection of 
one inch. Because many 
voltages used in radio cir- 
cuits are very small, an 
amplifier has been provided 
for each set of deflecting 
plates. Both amplifiers use 
an RCA-5S7 tube and have a 
high gain and wide fre- 
quency range. The gain is 
approximately 40 and the 
frequency range is 20 to 
90,000 cycles +10%. 

Designing an amplifier 
circuit of such wide frequency range is a difficult engineering problem, 
Its solution greatly increases the flexibility of the equipment. 


Specifications 


Focusing 


A special circuit with adjustable control on the front panel provides a 
means of accurately focusing the light beam on the screen. 


Illumination 


The light intensity is such that photographs may be easily made 
with ordinary commercial equipment. No hood is required. 


Sensitivity 
The sensitivity is guaranteed at two volts per inch. This feature 
gives large images for small input voltages. 


Sweep Circuit 


A linear saw-tooth oscillator, adjustable from 20 to 15,000 cycles. is 
provided. A special circuit provides a positive means for sy nchroniz- 
ing this oscillator with the voltage under test. Binding posts are 
provided so that an external synchronizing voltage source also may 
be used. 


STOCK No. 9545 


Amplifiers 
Two wide frequency range amplifiers are provided, one for horizontal 
and one for vertical deflection. The amplifiers are linear from 20 
cycles to 90 kilocycles +10%. The gain is approximately 40. 


Centering Adjustments 


Two screwdriver adjustments are provided at the rear of the case for 
both vertical and horizontal beam centering adjustment. 


Radiotrons Used 
1 RCA-906, 1 RCA-879, 1 RCA-885, 1 RCA-80, 2 RCA-57; total 6. 


Power Supply 
Complete AC operation from_110-120-volt lines. Power consumption 
50 watts. 


Size 
Height 12 14 inches (less handle), width 7 % inches, length 17 34 inches. 


Weight 
39 pounds, 


NET PRICE $84.50 


457, 0.552 


40T, 0.47n 


33 T, 0.372 


3S 
277, 0.290 
PRIMARY SECONDARY 


SCHEMATIC CIRCUIT 


SPECIFICATIONS 


Size—Standard Model—234”"’ x 214” 
rie Wee 
Cased Model—234"" x 233” x 3”. 


Voice Coil Impedances—1 to 15 
Ohms. 


Primary Load Impedances—1,000 to 
20,000 Ohms. 


Maximum Working Potential—500 
Volts. 


Maximum Plate Current (each tube)}— 
55 Milliamperes. 


Frequency Range—30 to 10,000 
Cycles. 


FOR OUTPUT TRANSFORMER 
REPLACEMENT IN ALL SETS 


«$195 


7852 Price 


(Subject to the Usual Trade Disccunts) 


® One transformer for exact matching of all output tubes 
(either single or push-pull) to all dynamic loudspeakers. 
(Covers voice-coil impedances from 1 ohm to 15 ohms.) 


@ Universal mechanically as well as electrically. Angle 
bracket with slots for easy mounting on either chassis or loud- 
speaker frame. 


@ Wide frequency range—30 to 10,000 cycles. No dis- 
tortion caused by mis-match of tubes or speaker. 


@ Silicon steel core eliminates possibility of damage from 
mechanical shock or from temporary electrical overload. 


@ Tinned soldering terminals for quickly attaching tube and 
speaker leads. 


@ Baked varnish impregnation gives protection against normal 
climatic conditions. 


@ Lownet price insures adequate profit with minimum investment. 


SPECIAL IMPREGNATED MODEL 


For those extreme tropical conditions of 
high temperature and humidity, RCA has 
provided a special cased model of the 
Universal Output Transformer, having 
vacuum wax impregnated windings and 
complete potting in an asphalt compound 
for protection. The case is cadmium plated 
and fitted with a bakelite terminal board. 
Stock No. 7853—List Price, $2.42. 
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POWER TUBE VOICE-COIL IMPEDANCE ~ OHMS 
123245678 9 0 298 4 15 


CONNECTING THE RCA 
aS | UNIVERSAL OUTPUT 
sa Taveoe, F sealiivael wel TRANSFORMER 


7059 'PENTODE '} | $0 CLASSE 
4789 PENTODE [| 5 
ba gs 28:45, }-S coool HLL A | : Terminal Numbers 1, 2 and 3 designate the primary start, 
eo cass 8 9000 ' stat mid-tap and finish, respectively, while terminals 4 to 9 indi- 
cate the various secondary taps in sequence. Always use 
the full primary winding either for a single-ended or push-pull 
power stage. In the former case, connect the plate to terminal 
1 and the plate supply to terminal 3. For push-pull circuits, 
connect the plates to terminal Numbers 1 and 3 and the 
plate supply to terminal 2. A reference to the chart quickly 
shows the proper secondary terminal for the various combina- 


tions of speaker impedances and output tubes. 


2A3 


10, 12A, 38 —— 


49 TRIODE —— 


31,49 CLASS B, 
59 PENTODE 


20, 
46 TRIODE } 


10, 124, 38, 
49 TRIODE } 20000 


& ® 
FREQUENCY RANGE OF RCA 
naa Aue Ramis UGG ee apc enn OTA AP TTT TGS NT 
UNIVERSAL OUTPUT | an, OUTPUT TRANSFORMER 
rae FREQUENCY CHARACTERISTICS SU ae 
TRANSFORMER t Input voltage to Grids of Output Tubes Held Constant ait eh 4 
240 4 Output Voltage Measured Across Secondary 1 Lape DE Ht 
The accompanying chart shows the transformer | 
frequency range with various types of tubes and a ii y 
a 4-ohm speaker load. Obviously maximum | Kk 


4 Ohm 2 
Speaker Load Sy a ff 


undistorted output will be obtained at fre- 
quencies where the voice-coil impedance is at 
optimum value for the transformer ratio employed. 
When matching to mid-range is correct, best 
results will be ensured in that range. However, 


St 
Py ee 
100 + rath SR PS 
ear eae | | Pushpull 45's 
yo re - an es Fee ee. Ss 
} 


<i 4:0hm 


Volts Across Secondary Percent of 400 Cycle Value 
a 


if matched to a higher than rated impedance, a ch Rese arce Wate et Te Nt 
decreased mid-range will result, but an improve- = ae am aie as Wie Solis a 

ment at the higher frequencies will be obtained. Ptr eae MR Pee mtne yo ew 

Often this is desirable to compensate for cage Tee eenaoetna t ey athe ee 
amplifier deficiencies, etc. 
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Check Yout preguency 


22 ING CURA aby WITH THE 


PIEZO-ELECTRIC 
CALIBRATOR 


STOCK No. 9572 


Give precision to your work by calibrating receivers, test oscil- 
lators and laboratory apparatus with the RCA Crystal Calibrator. 
It enables you to do a better job, guarantee the accuracy of your 
calibration and command a higher price for your work... A crystal 
oscillator, properly ground and accurately calibrated, maintains a 
more constant frequency than any other device known. The RCA 
Piezo-Electric Crystal Calibrator, which is a special crystal oscilla- 
tor with two frequency modes,each having prolific harmonics, is an 
ideal standard forall accurate calibration work. Useitfor better work. 


NEw & ay COMPLETE WITH 
T PRICE CRYSTAL, TUBE and 


POWER SUPPLY 


CHECKS FREQUENCIES FROM:— 


100 KC TO 20,000 KC IN 100 KC STEPS 
1000 KC TO 50,000 KC IN 1000 KC STEPS 
GUARANTEED ACCURACY 0.05 PERCENT OF 100 K C AND 1000 K C 


b 
= 
£ 
Lo wi 
REMOVE LINK 00KC-——1000 NE 


---O"+ 
9O0V.FOR DC ONLY 


Schematic Diagram 


INDIVIDUAL CRYSTAL CALIBRATION 
AND TEMPERATURE AT WHICH MADE, 
FURNISHED WITH EACH INSTRUMENT. 
ACCURACY—2 PARTS IN 1 MILLION. 


Schematic diagram of RCA Piezo-Electric Calibrator 
showing values of parts and internal connections. 
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OPERATION... . 


The RCA Piezo-Electric Crystal Calibrator is placed 
in operation by inserting the power plug into a 110- 
120 volt, 50-60 cycle A-C line. The Frequency Selector 
Switch is then set either at “Hi” or “Lo”, depending 
on whether the fundamental frequency of 1000 Kc 


a calibration point such as 15.5 megacycles is deter- 
mined by first locating the 15 or 16 megacycle point 
andthencounting forward orbackwardby100Kc steps. 

When calibrating test oscillators, harmonics of the 
lower oscillator frequencies should be used to beat 
against harmonics ofthe Calibrator. For example, the 
10th harmonic of 360 Kc on the oscillator to be cali- 
brated will give a beat with the 3600 Ke signal from 


or 100 Kc is desired. The Calibrator should then be 
placed adjacent to the receiver which may be tuned 
for the desired harmonic. 

On the higher harmonics of 100 Kc, the 1000 Kc 
steps should be used as reference points. For example, 


the Calibrator; likewise, the 10th harmonic of 370 Kc 
will give a beat with the 3700 Kc Crystal Calibrator 
signal. Interpolation between the 360 and 370 Kc points 
will give a 365 Kc point on the oscillator to be cali- 
brated if it is desired to calibrate closer than 10 Kc. 


This same procedure will apply to other devices for which an accurate calibration is desired 


SPECIFICATIONS 


Fundamental 
Frequencies. . 


Accuracy of 
Calibration. . 


Temperature 
Coefficient . . 


Radiotron Used . 
Power Required . 


100 Ke and 1000 Ke 
+0.05% 


20 Cycles per 1000 Kc per °C | 
One RCA-955 (Acorn Type) 
110-120-Volt, 50-60 Cycle A-C 
(90-185-Volt D-C plate supply 
may be connected externally for 


unmodulated operation if desired) 
Power 


Consumption . 
Controls. .. . 
DIZGieee es) 6 ies 
Weight... . 


2 Watts 

Hi-Lo Toggle Switch 
542" x 3%" x 25" 

] Ib. 3 oz. 


ORDER FROM YOUR RCA PARTS DISTRIBUTOR 


Form 299 


RCA PARTS DIVISION 


RCA MANUFACTURING CO., Inc., CAMDEN, NEW JERSEY, U.S. A. 
. A Radio (Ce poration of WP eeec ine 


35 


@ LOW PRICE 
@ SMALL SIZE 
4 LIGHT WEIGHT 


requency Modulator 


—FOR ALIGNING RE- 
CEIVERS WITH YOUR 
RCA OSCILLOGRAPH 


‘27.50 


NET PRICE 


STOCK No. 9558 


Tue RCA FREQUENCY MopuULATOR is a combined ™ 


motor-driven capacitor and a-c generator designed 
primarily for aligning circuits with the RCA Os- 
cillograph and the RCA Test Oscillator. 


For visual alignment of r-f and i-f circuits in 
superheterodyne radio receivers with an oscillo- 
graph, it is necessary to have an r-f signal of vary- 
ing frequency connected to the circuit under test 
and to generate an a-c synchronizing voltage si- 
multaneously with such frequency variation. 


The three conditions necessary for visual 
alignment are: 


% The unmodulated r-f signal frequency va- 
riation must slightly exceed the resonant fre- 


quency of the circuit under test. 


% The variation of this unmodulated r-f sig- 
nal must be at a greater rate than that dis- 
cernible to the eye so that a flicker will not result. 


% The r-f oscillator sweeping frequency must 
be synchronized with the horizontal “saw-tooth” 
sweeping frequency of the oscillograph. 


The RCA Frequency Modulator and a test os- 
cillator, such as RCA Test Oscillator Stock No. 


9595, satisfy these three conditions. 


NNN EE 
A QUALITY PRODUCT FROM THE RCA PARTS DIVISION 
i 
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FEATURES 


TWO PURPOSES—The RCA Frequency Modulator 
functions both as a sweep capacitor and as an A.C, 


impulse synchronizing generator. 


TWO RANGES—The RCA Frequency Modulator has 
two sweep capacity ranges, one of 25 to 70 mmfd. 
and one of 15 to 37 mmfd. A two-position toggle 
switch on the front panel permits choice of either 


range during cperation. 


BALANCED CAPACITOR—The sweep capacitor ro- 
tor is divided into two equal sections, which are 
mounted 180° apart on the shaft, thereby giving a 


perfect balance at all angles of rotation. 


25 SWEEPS PER SECOND—25 sweeps per second 
in each direction eliminate all possibility of screen 


flicker of the projected curve. 


IMPULSE GENERATOR—To properly synchronize 
the curve on the cathode ray tube screen, a syn- 
chronizing voltage is necessary. Such a voltage is 
provided in the RCA Frequency Modulator by 
having a small A.C. generator driven from the 


sweep capacitor shaft. 


PEAKED WAVE-FORM—The output of the impulse 
generator has a very peaked wave-form instead of 
the usual sine wave of A.C. generators. Such a 
wave-form gives a very positive means of synchro- 
nizing the horizontal “saw-tooth” oscillator of the 
cathode ray oscillograph with the output of the 


receiver under test. 


OUTPUT BINDING POSTS—Two binding posts are 
provided for connecting the synchronizing voltage 


to the Cathode Ray Oscillograph. 


SPECIFICATIONS 


SWEEP CONDENSER—Two sections — High range, 
25 to 70 mmfd. Low range, 15 to 37 mmfd. Panel 
switch for paralleling these sections when the high 
range is desired. 

CONNECTING CABLE—14-in. low-capacity connect- 
ing cable with plugs at each end. 


GENERATOR FREQUENCY—Two cycles per revolu- 
tion permit positive synchronizing for double- 


sweep alignment. 


GENERATOR VOLTAGE—1.5 volts minimum. 


MOTOR—Repulsion induction type—1550 R.P.M. 


PANEL CONTROLS — “Hi-Lo” 


“On-Off” switch, output binding posts and single- 


capacity switch, 


circuit jack. 


SIZE— Height 814 inches (including raised handle), 
case alone 614 inches, width 934 inches, depth 414 


inches. 
WEIGHT—514, pounds. 


CURRENT CONSUMPTION—25 watts. 


ORDER FROM YOUR RCA PARTS DISTRIBUTOR 


RCA PARTS 


EE 
RCA MANUFACTURING CO., INC. 
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DIVISION 


eases OST SD RS SS DS TES TE RTE TIEN 
CAMDEN, NEW JERSEY. U. 5. A. 


New 
RCA RK-40 


FACTORY ASSEMBLED 


The new RCA RK-40 Antenna is a simplified 
antenna system designed to reduce the time 
and labor required for antenna installation in 
the most difficult of locations. It is merely 
necessary to attach each end to supports and 
make connections to the receiver. The time and 
money saved by installing this easily erected 
antenna means more business and more prof- 
its for you. The low price enables you to sell 
it to customers of more mcdest incomes. RCA 
design means more signals for your customers 
and better acceptance every- 
where. Cash in on this im- 
proved, easily erected RCA 
Antenna by recommending it 


to your customers. 


HOW IT WORKS 


The RCA RK-40 Antenna con- 
sists of a special doublet, a 
transposed transmission line, 
an antenna junction box and a 


ANTENNA 


List Price °55° 
STOCK NO. 9631 


A scientific all-wave antenna system for 
receivers of all types and manufacture. 
Complete, ready to install. No assem- 
bling or parts required for installation. 


° EASILY INSTALLED 


receiver coupling unit. The antenna acts as an 
efficient pick-up medium, giving high signal 
strength over an extremely wide frequency 
range. The transmission line efficiently con- 
veys this energy from the antenna to the 
receiver, while the receiver coupling unit 
matches the transmission line to the input re- 
ceiver circuits. Such a system gives adequate 
coverage of all short- and long-wave broadcast 
bands and presents a minimum in installa- 


tion work in conjunction with its erection. 
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HERES WHAT YOU GET 
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Antenna Assembly comprising: 

(a) Antenna Wire Coil 19 feet long with Strain 
Insulator attached. (b) Antenna Wire Coil 49 
feet long with Strain Insulator Attached. (c) 
Transmission Line Coil of special two conductor 
insulated cable 75 feet long. (d) Hermetically 
Sealed Junction Box to which the two antenna 
wires and the transmission line are connected. 


Receiver Coupling Unit with two links for at- 
tachment to ‘Ant.’ and ‘‘Gnd."’ terminals or 
clips on radio receiver. 


Two Nail-on Porcelain Knob Insulators for carry- 
ing transmission line on side of building or other 
supporting surface. 


Porcelain-tube Lead-in Insulator for entrance of 


transmission line into building. 


Ground Clamp for attachment of ground wire to 
water pipe or to stake driven 5 to 8 feet into the 
soil. 


ORDER FROM YOUR RCA PARTS DISTRIBUTOR 


RCA MANUFACTURING CO., 


PARTS DIVISION 


Inc., 


CAMDEN, NEW JERSEY, U.S. A. 


A Radio (Corporation of 12 Ro Cy abaidiar: 


ise RCA Parts with Ale Receivers 


RCA POWER TRANSFORMERS 


PRIMARY 
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10-12 TUBE SETS 


A heavy-duty transformer 
capable of handling the 
largest of standard receiv- 
ers. Heavy core, high volt- 
age plate winding, remov- 
able end-bells and rugged 
construction make this a 
transformer capable of 
meeting the most severe 
requirements. Stock No. 


9551 . List Price $6.00 


CLASS B SETS 


Exceptionally high (475/ 
475) voltage plate winding 
and high current carrying 
capacity make this a trans- 
former suitable for Class 
"B" output amplifiers. Good 
regulation and the usual 
RCA features make this an 
exceptional value. Stock No. 


9552 . List Price $6.50 


5-9 TUBE SETS 


The most popular of the 
RCA Universal Transform- 
ers because it fits the great- 
est number of receivers. A 
quality transformer you can 
use on receivers of many 
types and manufacture. 
Stock No. 9553. , 

List Price $4.75 


4-TUBE SETS 


A high: quality small trans- 
former for midget four-tube 
receivers. Incorporates the 
high quality features needed 
for a transformer of this 
type. Stock No. 9556. . . 

List Price $2.06 


RCA UNIVERSAL OUT- 
PUT TRANSFORMER 
The RCA Universal Output Trans- 
former is designed for exact match- 
ing of all output tubes (either 
single or push-pull) to all dy- 
namic loudspeakers having voice 
coil impedances from | to I5 
ohms. Stock No. 7852 has a baked 
varnish impregnation which gives 
protection against normal climatic 
conditions. Stock No. 7853 is a 
special impregnated model for ex- 

treme tropical conditions. 
Stock No. 7852. List Price $1.95 
Stock No. 7853. List Price $2.42 


THE RCA BEAT 


OSCILLATOR 
The RCA Beat Oscillator is de- 
signed to be used for the best re- 
ception of continuous wave signals 
on either short wave or broadcast 
type receivers. Covers all i-f fre- 
quencies from 415 ke. to 700 ke. 
Includes easily installed connectors. 
Requires | RCA-58 or | RCA-6D6 
(not included). Stock No. 9604. 
ale .Net Price $7.50 


RCA PHONOGRAPH 
OSCILLATOR 
The RCA Phonograph Oscillator 
may be used to connect any type 
of magnetic pickup to any type of 
receiver without making internal 
connections. Functions on the prin- 


ciple of a miniature broadcasting YU 


station and may be tuned in from 
1400 kc. to 1700 ke. on the re- 
ceiver. Uses | RCA-2A7 or 

RCA-6A7 (not included). “Stock 
No. 9554. List Price $7.75 


RCA SERVICE NOTES 
The six bound volumes of RCA 


“Victor Service Notes cover all 


RCA or Victor models produced 
from 1923 to 1936. Complete 
replacement parts list are provided 
for models issued since 1929. 
Net Price $1.00 per volume 
F. O. B. Camden, N. J. 


RCA MANUFACTURING CO.,INC. PARTS DIVISION 


RCA RK-40 
ANTENNA 


The RCA RK-40 Antenna is a simplified 
antenna system designed to reduce the 
time and labor required for antenna in- 
stallation in the most difficult of locations. It is merely necesasry to attach each end to 
supports and make connections to the receiver. The time and money saved by installing 
this easily erected antenna means more business and more profits for you. The low price 
enables you to sell it to customers of more modest incomes. RCA design means more 
signals for your customers and better acceptance everywhere. Cash in on this improved, 
easily erected RCA Antenna by recommending it to your customers. 


BTOCKEING EGOS cits be ca moi eh merece tie! (a) ME eel egal 


List Price $5.50 


DISTANCE FROM RUNNING BOARD 
ADJUSTABLE FROM 2%" TO 4.’ 


RCA DI-POLE AUTO ANTENNA 


The RCA Noise-Reducer Di-Pole Auto Antenna is an entirely new development in automo- 
bile antenna design. It's easily and quickly installed on any car, gives efficient pickup from 
stations and eliminates all ignition noise pickup by the antenna. It is as sensational in the 
automotive field as the famous RCA World-Wide Antenna is in the home field. Its low price 
insures a ready sale to any automobile radio purchaser. Works with any set. 


SEDC KEIN SG GUS ete Reet cls te atm ioe ed elas List Price $2.60 


RCA DELUXE 
STORE ANTENNA 


The RCA DeLuxe Store Antenna réduces man- 
made static on both short-wave and standard pro- 
grams, besides picking up weak foreign stations 
seldom heard on ordinary antennas. You can 
demonstrate all-wave sets in your store, when the 
prospect's interest is high. 

By means of a unique switching arrangement, 
the antenna may be instantly connected to any 
one of four receivers merely by rotating a selec- 
tor switch knob. Helps you to compare sets and ''sell-up'' from low-price models. 


Stock No. 9580. . . . . . . Net Price $10.80 
ANTENNA KIT OF ESSENTIAL PARTS 


For dealers, service engineers, or experimenters, who 
may prefer to buy standard parts locally, the Kit of 
Essential Parts of the RCA World-Wide Antenna 
System is provided. All the advantages of the stand- 
ard Kit may be obtained by the use of this Kit plus 
antenna wire, insulators, etc., purchased locally. A 
special instruction sheet discusses results obtairied 
with. different lengths of antenna wire and different 
types of installations. 

Contents of Kit: | Roll Transmission Line (80 feet). 
| Receiver-Coupling Transformer. | Crossover Insula- 


tor.. Stock No. 9550. -. . . . List Price $5.00 


‘RCA WORLD-WIDE 


Al 


RCA PARTS 
DIVISION 


RCA MANUFACTUR- 
ING COMPANY, INC. 


CAMDEN, NEW JERSEY, U.S.A. 
Distributors in Principal Cities 


,. Listen ta C-W Cede Signals . . 


with this 


RCA BEAT 
OSCILLATOR 


AND YOUR PRESENT 
SHORT WAVE RECEIVER 


With this instrument attached to a short wave super- NET 50 STOCK 
heterodyne home receiver, anyone. can listen lo the many PRICE B No. 9606 : 


continuous wave code signals that would otherwise be 
inaudible. Also useful for tuning any weal signal by 
the sensitive “birdie” method. 


ceed ; ; Specifications 
*% The RCA Beat Oscillator is a compact, un-modu- pecifi 

UIT. E -coupled, having excel- 
lated C-W oscillator having a frequency range from = * (ee 


lent frequency stability. 

415 ke. to 700 ke. It is designed to be used for the % FREQUENCY RANGE. 415 ke. to 700 ke. 
beat reception of continuous wave signals on either * RADIOTRON REQUIRED. 1 RCA-58 or 
1 RCA-6D6 (not included). 


short wave or broadcast type receivers. Such recep- + CONTROLS. : Fine Requeney adjneeea 


tion is accomplished by the beat oscillator hetero- and “on-off” switch. 
: : : : % SIZE. Height, 7 inches; width, 234 inches; 
dyning the intermediate frequency signal, thereby length, 7 inches. WEIGHT: 2 pounds. 


creating an audio signal which is readily heard in 
the earphones or loudspeaker of any home receiver. war Sao 
A vernier adjustment, for controlling the frequency, 
or pitch, of the beat note, is fitted with a long 
handle, thus permitting fine adjustments. The os- 


YELLOW 


cillator may be operated with receivers using either fat sc 
2.5-volt or 6.3-volt tubes, and is provided with easily went 
attached terminals for obtaining plate and filament ar 


supply from the receiver. Schematic Circuit Diagram 


RCA MANUFACTURING CoO., INC., CAMDEN. NEW JERSEY, U.S. A. 
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MODEL 128 


MODEL T 5-2 MODEL T 6-1 MODEL T 6-9 


A3 


T A Bee M:2O7 DBRS .S 


MODEL T 7-5 MODELS T 8-14 & T 8-16 MODEL T 9.9 


MODELS T 10-1 & T 10-3 MODEL T 11-8 MODEL BT 6-3 


MODEL BT 6-5 MODEL BT 6-10 MODEL BT 7-8 


M: ;OF DAErL’ x5 


GOT NTS yOn LE 


MODEL 226 


MODEL 225 


MODEL 214 


MODEL 262 


MODEL 243 


MODEL 242 


MODEL C 6-2 MODEL C 7-6 


MODEL 263 
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MODELS C 8-15 & C 8-17 MODELS C 9-4 & C 9-6 


| 


MODEL C 15-3 MODEL 236 B 


MODEL BC 6-4 MODEL BC 6-6 MODEL BC 7-9 


—_—_—_—_—_—_—_—_—_—_—————————— — — — — — — 
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RADIO-PHONOGRAPH COMBINATIONS 


MODEL 342 MODEL D 7-7 


MODEL D 22-1 


MODEL D 9.19 MODEL D 11-2 


Dee ee eee ee ee eee ee ee 
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AUTOMOBILE RECEIVERS, RECORD PLAYERS & AMATEUR RECEIVER 


MODEL M-101 MODEL M-104 


MODEL M-108 MODEL M-109 


MODEL R-93 


MODEL 2-19 MODEL ACR-136 
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CROSS-INDEX to RCA Victor, General Electric, 
Westinghouse, and Graybar Models 


Revised 
January, 1936 


RCA 
Victor 
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R-17-M 
RD-18 & RE-18-A 
R-18-W 
Rad. 18 

Rad. 21 

Rad. 22 
R-22-8 
R-22-W 
RO-23 

R-24 

R-24-A (47) 
R-24-A (245) 
R-27 


Rad. 66 

R-70 & R-70-N 
R-71 

R-72 

It-73 (47) 
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WkR-14 (DC) 
WR-14-CR 
WR-9 


WR-10 
WR-10-A 

W R-10 (DC) 
WR-18 
WR-18 (DC) 
WR-12 
WR-12 (DC) 
WR-15-A 
WR-15 


WR-13 
WR-13-A 
WR-26-M 


W R-20 


WR-23 

W R-25 

WR-5 

WR-6 and 6-R 
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WR-93 
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RCA Gray- 
Victor G.E. West. bar 
M-105 C-41 Re — 
M-107 C-60 his bi a 
M-108 D-52 — — 
M-109 D-72 asd — 
110 K-52 — ae 
ne Nee W R-35 — 
-52 WR-34 — 
112-A L-52-A ee e ie 
114 L-53 a Ax 
115 ~ K-58-M = = 
M-116 B-52 W R-42 — 
117 M-50 -- = 
118 M-51 W R-48 — 
118 (Mod.) M-51-A WR-48-A — 
119 M-52 — — 
120 K-63 WR-36 — 
121 K-64 WR-37 — 
M-123 C-61 — — 
124 M-63 — — 
125 M-62 WR-53 a 
126-B C-62 — — 
127 (DC) K-64 (DC) — — 
128 M-61 WR-46 — 
128 (Mod.) M-61 (Mod.) W R-46-A — 
128-E — WR-50 — 
135-B C-70 WR-47 — 
140 and 141 K-80 WR-30 — 
140-E and 141-E K-80-X WR-31 — 
142-B B-81 — — 
143 M-81 WR-45 — 
143 (Mod.) M-81 (Mod.) WR-45-A — 
210 K-55 — — 
211 M-56 — ae 
214 M-55 -- aan 
220 K-66 — — 
221 M-65 Ears oe 
222 K-66-M = BS 
223 C-67 = <s 
904 M-67 — oe 
225 M-655 — ao 
226 M-66 —- —— 
235-2 C-75 — = 
240 K-85 ay iar 
241-B B-86 —_ aa 
242 M-86 — ain 
243 M-85 — a 
260 K-107 — nin 
261 K-105 = = 
262 M-106 = Ea 
263 M-107 aa — 
280 K-126 — a 
281 M-125 — ss 
300 K-48 = = 
301 M-49 — Ta 
310 K-58 iad vi 
321 M-68 ee =o 
329 M-69 WR-49 = 
330 K-78 = a0 
331 K-79 = eat 
340 K-88 WR-3 ae 
340-Io K-88-X WR-39 — 
341 M-89 ae ay 
380 M-128 = TST? 
880-HR M-128-R — = 
881 M-129 a as 


Brand Models Without RCA Victor Equivalents 


WR-8 Westinghouse WR-6 Chassis with Clock in Colum- 
naire Cabinet. 

WR-8-R Westinghouse WR-6-R Chassis modified for Vertical 
operation in Columnaire Cabinet. 

K-82 G. BE. K-62 in Clock Cabinet. 

J-88 J-82 with Manual Motor Board. 


G. E. 
H-91 G. BE. H-51 (Modified) in Clock Cabinet. 

H-91-R G. BE. H-51-R (Modified) in Clock Cabinet. 

J-109 G. E. J-100 Chassis and Automatic Motor Board. 
J Z-826 G. E. JZ-822 in Console Cabinet. 

JZ-828 G. E. J-88 with Short-Wave Adaptor. 


NOTE: RCA Victor Models Without Brand 


Equivalents are not Listed 


NOTICE 


ALL PRICES QUOTED IN THIS 
BOOK ARE SUBJECT TO 
CHANGE WITHOUT NOTICE 
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RCA VicTOR MODEL M-101! 


Five-Tube, Superheterodyne Automobile Receiver 
SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


coop care Satay al IR Pe AG SR MR gd OR eee tre oo ne or: 6.3 Volts (Storage Battery) 
BEBO OUSUMptO erp) oe i ets ci haa ints as AR Eos + = ow btn Oe even eo, Bee 5.8 Amperes 
BEBE TURAN GE Geo tetas catia n Heaeehecudentcs ns ta EES eos. «ve AT 540 KC. to 1600 KC. 
Maximum Power Output.......... ee Med: PRES... oh cece eats Ae eee 3.5 Watts (Audio) 
oy dbscayayaa: Tee RUO tes fede RW OU Us 0 tg eR a ee ean 1.75 Watts (Audio) 
Berea errs aT: | oer tee ange es Le niekes <labic gas wid as) ab Mine eas eb 6-Inch Electrodynamic 
STE ne ns er, AN ER ANE HY ose oy 9 oleh inde Mazda No. 50, 6-8 Volts 


(1) RCA-6D6 R.F. Amplifier 
(2) RCA-6A7 Oscillator and First Detector 
Peadiocron Complement: : 22:00. ..... 02. ee (3) RCA-6D6 I.F. Amplifier 
(4) RCA-6B7 Second Detector, A.F. Amplifier and A.V.C. 
(5) RCA-44 Power Output 


Alignment UCGUCHCIES Hts Mirela cde tt hers 2a ds Ge weer 475 KC. (I.F.); 1400 KC. (R.F.); 600 KC. (R.F.) 


PHYSICAL SPECIFICATIONS 


ae ee errs We GE Oe cate cerns ad ait Nel ye ete = oe ays oa bats Si te ae aime 9 Inches 
rae ere ee Rte Be OE EER ny tps oe ed aba vies ear Ans bee ee ele 9 Inches 
“eoth. de pes SMe Ns fe SA GERRRL, ce ey aig [ABN RS IRL ch ah Ota er ae ces OIL Rae 6 Inches 
Rr OnCOIS tr cry ees aE a. a PR me anaes lh 's «lets 3 158 Station elector . 
aoa Ne hirer ib aes 22 (2) Volume Control—Battery Switch 


GENERAL DESCRIPTION 


This receiver represents the results of thorough of the set vibrating as a unit, but rather maintaining 
development, design, and substantial manufacture. the same rigidity as the structure to which it is attached. 
Noteworthy technical improvements have been ap- The main operating controls are located on the 
plied in achieving marked advantages of installation, remote-control unit, which normally mounts on the 
operation, and efficiency of performance. steering column. 

New engineering features incorporated in this The tonal quality of this receiver is especially 
instrument are: the inclusion of ignition suppression notable. Its uniformly efficient loudspeaker is mounted 
means within the circuits of the receiver; a “‘plug-in” in such a manner as to obtain the correct baffle area, 


while further desired acoustic qualities are produced 
by proper placement of vent holes and logical me- 
chanical layout of the speaker and receiver housing. 
The design of the r-f circuits, a-f circuits and loud- 


type of synchronous rectifier-vibrator for obtaining 
high voltage plate supply; and a “‘stream-lined”’ 
control unit. 


The receiver is compactly constructed without speaker is based on the relation of each to the over- 
sacrifice of electrical efficiency. Mounting supports all response; the desired fidelity balance resulting 
consist of three 14-inch studs, which lessen the dangers from the total effect of the combined system. 


ol 


DESCRIPTION OF ELECTRICAL CIRCUIT 


The electrical arrangement of the receiver is pictured 
in the schematic of Figure 2. A corresponding wiring 
layout is shown in Figure 3, where the actual physical 
relations of parts and coding of conductors are 
given. 


Five Radiotrons are used, forming the total tube 
complement around which the superheterodyne circuit 
is built. In sequence, there is an r-f stage, a dual first 
detector-oscillator stage, a single i-f stage, a second 
detector-audio amplifier-a.v.c. stage, and a pentode 
output stage. Five tuned circuits operate upon the 
desired signal to strengthen its magnitude and reject 
the undesired signals and interference. 


Current for operation of the receiver is obtained 
from a standard 6.3 volt storage battery. This current 
is filtered through several chokes and by-passed to 
ground by a number of capacitors before being applied 
to the Radiotron filaments and the high voltage con- 
version unic. The number and arrangement of the 
filter elements are such as to gaina very great reduction 
in che amount of interference conducted into the r-f 
circuits by the current supply wiring. 


The following describes the functions of the various 
stages of the receiver: Beginning at the antenna 
circuit, there is a special transmission line and “‘noise 
filcer’’ circuit, which, in conjunction with the tuned 
input system, acts selectively to the entire broadcast 
range and drastically attenuates signals and interference 
outside the limits of the band (540-1600 kc.). These 
properties of the filter circuic and minimizing of 
primary to secondary capacity coupling in first r-f 
transformer cause a very great reduction of the ignition 
noise present when the car is in operation. The ground 
of the input coil does not appear at the usual point on 
the chassis frame, but instead is extended as part of 
the antenna transmission line lead-in to the outer 
termination of the shield, where it grounds to the 
frame of the car. This arrangement prevents r-f dis- 
turbances which are circulating in the car frame 
(ground) from becoming mutual to the receiver input. 
The characteristics of the transmission line section of 
the antenna lead-in are such as to favor the operation 
of the noise filter. Its distributed capacitance due to 
length, conductor sizes, insulation, etc., is of such 
value as to operate with the inductance and capacitance 
elements of the input system to obtain a ‘‘band-pass’’ 
filtering effect. The filcer has an acceptance band be- 
tween 540 kc. and 1600 kc., and sharply defined cut-off 
below and above these two limits. It is generally 
possible, because of this input arrangement, to dispense 
wich che usual spark-plug and distributor suppressors 
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without encountering substantial ignition interference 
on latest types of cars. 


The signal is passed from the input coil by trans- 
former action to the r-f stage control grid. An RCA- 
6D6 at this point performs the function of an r-f 
amplifier, ics super-control property being adapted as 
means of preventing cross-modulation and securing 
a wide range of volume control. The first (front) 
section of the tuning condenser is connected to 
sharply tune the secondary of the antenna coupling 
transformer. 


A second r-f coupling transformer transmits the 
signal to the following receiver stage, which comprises 
a combination first detector and local oscillator. The 
secondary inductance of this transformer is tuned by 
the second (center) section of the variable capacitor 
and connects to the detector grid of the RCA-6A7 
Radiotron. By proper arrangement of the several 
elements within this tube, a local oscillator system is 
established, which generates the correct frequency and 
causes it to mix with the incoming signal. The 
difference frequency beat (i-f) of these two combined 
signals is amplified by the tube and transferred by a 
closely coupled transformer to the intermediate fre- 
quency amplifier tube, an RCA-6D6. Both windings 
of this i-f transformer are tuned by trimmers. The 
second i-f transformer which joins the RCA-6D6 
tube to the second detector stage has only one trimmer, 
that being in shunt with its primary winding. 


The RCA-6B7 second detector stage receives the 
i-f signal on its diode plates. Detection takes place as 
a result of the rectifying action of the diodes and 
develops a current through resistors R7 and R17. 
The d-c voltage drop in the resistance R7 plus R47 is 
used for automatically regulating the control grid bias 
of the r-f and first detector stage, and thus the amplifi- 
cation becomes dependent upon the signal strength. 
This process (a.v.c.) compensates for fading signals 
and reduction of signals due to change of antenna 
direction and shielding effects of buildings, bridges, 
etc. A smaller portion of the d-c voltage obtained by 
detection is tapped from the juncture of R7 and R17 
and carried to the control grid of the i-f stage. This 
likewise furnishes automatic volume control. 


The audio and d-c components of the detected 
signal are selected from the manual volume control 
resistor (R17) by ics movable arm, and applied to the 
control grid of the RCA-6B7; amplification results 
and the signal passes on to the power output stage. 
The d-c applied to the grid prevents overload as the 
volume control is advanced. A resistance-capacitance 


coupling system conveys the signal from the second 
detector stage to the RCA-41 output cube. 

The power amplifier stage delivers to the loud- 
speaker a high level audio signal. Correct matching 
relations between the speaker and output stage are 
maintained by the output transformer. 

Heater connections of the Radiotrons are wired 
multiple, and supplied through a carefully filtered 
system. One heater terminal of each tube is 
grounded. 

High voltage for plate and bias supply is generated 
by inversion, transformation and mechanical rectifica- 


SERVICE 


The general mechanical layout of the receiver is 
judiciously arranged to facilitate tests, adjustments and 
repairs that may become necessary. All pertinent 
information needed for proper servicing is presented 
by the schematics, wiring diagrams and the text of 
this booklet. Resistor and capacitor values are shown 
adjacent to their respective parts on the diagrams. 
Note that d-c resistances are given for all inductive 
coils and windings. 


LINE-UP ADJUSTMENTS 


As in all standard receivers, this instrument must 
be in correct electrical alignment in order to obtain 
maximum efficiency and best quality of performance. 
The circuits should be re-aligned after each major 
servicing or repair operation, and whenever there are 
positive indications that the adjustments have deviated 
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Figure 1—Loudspeaker Wiring 


from normal by ordinary usage. These indications will 
be present together and will have the nature of low 
sensitivity, poor tone quality, and irregular double- 
peaked tuning. 

The important requirements in re-adjusting the 
line-up trimmers are the use of proper oscillator and 
indication equipment and adherence to a definite pro- 
cedure. Certain standard service instruments, useful 
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tion; these three functions occurring in the “‘synchron- 
ous rectifier-vibrator.’’ This vibrator is adapted for 
convenient removability by having its base constructed 
for “‘plug-in’’ mounting. Simple means are provided 
for correcting the vibrator input to agree with the 
ground polarity of the car by having the vibrator 
reversible. The vibrator may be inserted in two 
possible positions. As normally shipped, it is plugged 
in to operate with “‘positive’’ car ground. On a car 
having ‘negative ground,”’ ic will be necessary to 
withdraw the vibrator, rotate the unit 180 degrees 
and re-insert into the new position. 


DATA 


for receiver adjustments, have been devised and made 
available by the manufacturer of this receiver. These 
are illustrated and described on page 2. 


(1) PREPARATORY DETAILS 


(a) Dial Calibration—The tuning-condenser flexi- 
ble shaft operates the dial pointer through a gear 
mechanism within the control unit. To adjust their 
mechanical relations so that accurate scale calibration 
obtains:—Rotate the station selector knob until the 
variable runing capacitor is at full mesh, which will 
carry the dial pointer to its minimum frequency posi- 
tion; then remove the tuning knob, loosen the set 
screw in the bushing and rotate the bushing until che 
pointer sets exactly opposite the last radial line at che 
low frequency end of the scale. (The line referred to is 
the second one counter-clockwise of the 550 kc. mark.) 


(b) General Procedure—The ‘‘Output Indicator” 
should be attached to the voice coil circuit of the 
loudspeaker, and for each adjustment, the oscillator 
output increased until a noticeable registration or glow 
occurs on the indicator. The signal from the oscillator 
should be held as low as possible consistent with get- 
ting a good indication, with the receiver volume con- 
trol set at ics maximum position. This method of 
procedure prevents the automatic volume control 
from affecting the adjustments. 


(2) |. F. ADJUSTMENTS 


Three trimmers are provided in the i-f system, two 
on the first transformer and one on the second trans- 
former. The locations of the adjustment screws are 
shown in Figure 4. 

(a) Tune the “Full Range Oscillator’? to 175 kc. 
and connect its output to che first detector 
control grid and chassis ground. Tune che 
station selector to a point where no signals 

' are received. 
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(b) Tune each of the trimmer capacitors, C17, 
C14 and C43, in order. (C17 should be set 
for maximum (peak) output. C14 and C13 
should be roughly adjusted for maximum 
output and then carefully ‘‘trimmed’’ so that 
a flat-topped response is obtained. This may 
be checked by shifting the external oscillator 
frequency through a range two kilocycles each 
side of 175 kc. and noting whether or not the 
receiver output remains substantially constant. 


(3) R. F. DETECTOR AND OSCILLATOR AD. 
JUSTMENTS 


Three high-frequency adjusting capacitors are pro- 
vided for alignment at 1400 kc., and one trimmer is 
used for the low frequency line-up at 600 kc. The 
“Full Range Oscillator’? should be connected to the 
antenna-ground input at the outer end of the lead-in 
shield through a 300-ohm series resistance in the 
antenna side. 


(a) Tune the external oscillator to a frequency of 
1400 kc. and turn the station selector knob 
until the dial pointer is at the 1400 ke. scale 
marking. 

Adjust the oscillator trimmer, C10; the 
detector trimmer, C7; and the r-f trimmer, 
C3, for maximum (peak) receiver output. 


HA) 


Set the external oscillator to a frequency of 
600 kc. and rotate the station selector until 
this signal is accurately tuned on the receiver. 
Adjust the oscillator trimmer C8, simultane- 
ously rocking the tuning condenser slowly 
through the signal until the maximum ob- 
tainable output results from the two combined 
operations. This adjustment should be made 
irrespective of dial calibration. 

Recheck the adjustment of the 1400 ke. oscil- 
lator trimmer, as in (b), to correct any 
reflective errors caused by the procedure 


of (c). 


(c) 


(d) 


RADIOTRONS 


Under ordinary usage within the ratings specified 
for voltage supply, tube life will be consistent with 
that obtained in other applications, Their deteriora- 
tion and approach to failure is usually evidenced by 
noisy or intermittent operation, loss of sensitivity 
and distorted tone quality. 

It is not feasible to test the Radiotrons in the 
receiver sockets, due to likelihood of errors being 
caused by the associated circuits. Their removal and 
check with standard tube-testing apparatus is there- 
fore advisable. 
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In this receiver the Radiotrons are compactly 
placed and snugly fitted into tight-gripping sockets to 
protect against vibration and to insure positive 
electrical connections. They should be withdrawn by 
exerting a direct pull on the tube. 

To replace the tubes having the form-fitting 
shields, attach the shield to the cube and orient the 
grid lead opening in proper relation to the tube base, 
and insert the tube into its socket so that the shield 
clamps slide into their correct position on the outer 
surface of the shield. 


CIRCUIT VOLTAGES 


The voltages indicated at the socket contacts on 
Figure 4 will serve to assist in analyzing defective 
circuit conditions. The values specified should hold 
within +20% when the receiver is normally opera- 
tive. They are actual operating values and do not 
take into account inaccuracies due to voltmeter re- 
sistance. A meter having a multiplier of at least 4000 
ohms per volt should be used, and the amount of 
circuit resistance shunted by the meter resistance duly 
considered when the two are comparable. 


SYNCHRONOUS RECTIFIER-VIBRATOR 


The vibrator power unit used in this receiver is of 
rugged design and construction. It has been carefully 
adjusted by means of special equipment to insure 
quiet operation over an extensive period of life. No 
adjustments should be attempted on a vibrator sus- 
pected to be in defective condition, but a renewal 
installed. A convenient plug-in base is provided for 
effecting a quick replacement. 


SPEAKER CONE ALIGNMENT 


In the event the cone coil becomes misaligned, ic 
will be necessary to correct its position by an adjust- 
ment provided on the speaker assembly. A small 
round-head brass screw installed on pole piece ad- 
jacent to the terminal strip is used to clamp the cone 
coil mounting. To center the cone, loosen the screw 
and insert a small 1%’ rod or nail into the hole next 
to the screw and pry the coil mounting into the posi- 
tion giving normal speaker operation. The screw 
should then be retightened. 


TUNING CONDENSER DRIVE 


Smooth control should be obtained over the entire 
tuning range of the variable condenser. If there is 
any irregularity noticed, the following corrective 
steps should be taken: 

Check the action of the gear mechanism for presence 
of binding or backlash at every point within the 


tuning range. A bind may be due to improper mesh be- 
tween the small pinion gear and large gears on the 
rotor shaft. To correct such a condition, remove the 
coupling on the pinion of che tuning gear, insert a 
screw-driver through the hole in the case and loosen 
the two screws holding gear plate. The mesh of the 
gears should be adjusted to a position which gives 
smooth operation. 

Gear back-lash is prevented by the compression 
spring between the large gears on the rotor shaft. To 
check for this back-lash, rotate the pinion slowly in 
both directions, observing the free gear (on rotor 
shaft) carefully to determine if ic shifts without 
turning the rotor. 


MISCELLANEOUS SERVICE HINTS 


If back-lash is apparent, the large gear assembly 
should be removed and the free gear moved (against 
the spring compression) 2 to 3% teeth in relation to 
the fixed gear and the assembly slid in place on the 
shaft and in mesh with the pinion. The set screws 
should then be securely tightened. 


(a) The grounding of the outer end of the antenna 
lead shield is quite critical, in that ignition interference 
may be minimized by selecting the proper point of 
attachment to the car frame, determined by experiment 
for each individual installation. 


(b) In some cars, ignition interference may be intro- 
duced through lack of antenna lead shielding. In such 
cases, a shield should be placed over the exposed sec- 
tion of antenna lead and carried as near as possible to 
the actual antenna. It should be solidly grounded. 


(c) Interference in the form of a grating scratch 
may arise from static collecting on the front wheels of 
some cars due to road surface friction in dry weather. 
The insulation caused by the grease of the wheel hub 
enables this action to develop. A number of devices 
are available through automotive supply dealers 
which are designed to eliminate this type of trouble. 
They all serve to form a grounding tie between the 
hub and the axle, and thus drain the static to the 
frame of the car (ground). 


(d) If the flexible tuning shaft is installed so that 
ic protrudes through the insulating coupling at the 
receiver end and makes intermittent contact with the 
metal of the pinion gear, some r-f disturbance will 
result. The shaft should therefore be inserted into the 
coupling just far enough to be properly secured by the 
set screw. 


(e) The screws holding the chassis to the case must 
all be in place and tightly installed, inasmuch as they 
appreciably affect the ground resistance of the assembly 
and will consequently have a bearing on the amount 
of ignition noise received. 
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Figure 4—Trimmer Locations and Radiotron Socket Voltages to Ground 
(Measured at 6.6 volts battery supply—Volume Control Maximum—No Signal) 
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REPLACEMENT PARTS 


DescrirPtrion 


RECEIVER ASSEMBLIES 


AO sae ae bumper—Used under vari- 


ab 
of 


e condenser bracket assembly—Package 


5 

Cap—Grid contact cap—Package of 5....... 
Capacitor—Adjustable capacitor (C8) 
Capacitor—80 mmfd. (C12) 
Capacitor—265 mmfd. (C9, C30, C33) 
Capacitor—300 mmfd. (C18, C34) 
Capacitor—.04 mfd. (C21) 
Capacitor—.01 mfd. (C19) 
Capacitor—0.1 mfd. (C4, C16) 
Capacitor—0.1 mfd. (C36) 
Capacitor—.05 mfd. (C15) 
Capacitor—.5 mfd. (C32) 
Capacitor—.5 mfd. (C20) 
Capacitor—8.0 mfd 


Capacitor pack—Comprising two .02 mfd. 
capacitors (C28, C29) 


Capacitor pack—Comprising two .05 mfd. 
capacitors (C1, 


Capacitor pack—Comprising one 3. mfd., 
one 10. mfd. and one 4. mfd. capacitors 
(C22, C24, C26) 


Clamp—Metal clamp with screw—For an- 
tenna filter shielded cable—Package of 5... 


Clamp—Radiotron shield clamp 
Coil—Antenna coil (L1, L2) 
Coil—Choke coil (L12) 


Coil—Choke coil (15 turns—approximately 
23 inches—length) (L17) 


Coil—Oscillator coil (L5, L6) 
Coil—R. F. coil (L3, L4) 


Condenser—3-gang variable tuning condenser 


(GZ,.C3;-C6' G7, G10 (Cis) 
Filcer—Antenna filter (L418, C35, R25) 


Lead—Power lead with male section of con- 
nector—Chassis end 


Lead—Power lead with clip and female sec- 
tion of fuse connector 


Lead—Single connector dial lamp lead— 
With female section of connector—Chassis 


Reactor (L14) 
Reactor (L13) 


Resistor—56 ohms—Carbon type—% watt 
(R15, R16)—Package of 5 


Resistor—470 ohms—Carbon type— % watt 


(R2)}—Package of 5 


Resistor—680 ohms—Carbon type— % watt | 


(R5)—Package of 5 

Resistor—680 ohms—Carbon type—1 watt 
(R11)—Package of 5 

Resistor — 5600 ohms — Carbon type — 4% 
watt (R3)—Package of 5 

Resistor — 39,000 ohms — Carbon type — 
1 wate (R13) 
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Descrirrion 


Resistor — 47,000 ohms — Carbon type — 
1/10 watt (R7)—Package of 5 


Resistor — 56,000 ohms — Carbon type — 
14 watt (R4)—Package of 5 


Resistor — 100,000 ohms — Carbon type — 
14 wate (R1)}—Package of 5 


Resistor — 150,000 ohms — Carbon type — 
14 watt (R9)—Package of 5 

Resistor — 560,000 ohms — Carbon type — 
% watt (R10)—Package of 5 

Resistor—1 megohm—Carbon type— 4 watt 
(R20)—Package of 5 

Resistor—2,200,000 ohms—Carbon type— 
1/10 watt (R6)—Package of 5 


Ring—Radiotron shield ring—Package of 5.. 


Ring—Retaining ring for antenna, r-f, or 
oscillator coils—Package of 5 


Shield—Antenna, r-f, or oscillator coil shield. 


Shield—First intermediate frequency trans- 
former shield 


Shield—Second intermediate frequency trans- 
former shield ‘ 


Transformer—First intermediate frequency 


transformer (L7, L8, C13, C14) 


Transformer—Second intermediate frequency 
transformer (L9, L10, C17) 


Transformer—Output transformer (T2) 


Transformer—Vibrator transformer (T1).... 


Vibrator—Complete (L15) 
Volume control (R17, S1) 


CONTROL BOX ASSEMBLIES 


Bezel—Station selector dial bezel 
Box—Control box—Complete 


Bracket—Mounting bracket and rear section 
of control box housing 


Crystal—Stration selector dial crystal 
Dial—Station selector dial 


Gear—18-tooth intermediate drive gear... .. 


Gear—Indicator drive gear and shaft 
Housing—Front section of control box hous- 


Indicator—Station selector (pointer) indicator. 


Knob—Station selector or volume control 


knob—Package of 5 
Lamp—Dial lamp—Package of 5 


Plate—Bearing pate assembly—Comprising 
plate, gear and shaft, volume control shaft, 


station selector shaft, pinion and spring... . 


Screw—Oval filliscer head machine screw— 
Fastens bracket and center section of con- 
trol box housing—Package of 5 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 
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REPLACEMENT PARTS (Continued) 


DescriPTION 


Screw—No. 8-32-M%-inch headless set-screw 
for station selector or volume control shaft 
—Package of 10 


Shafet—Scation selector drive shaft 
Shaft—Volume control drive shaft 
Socket—Dial lamp socket 

Spring—Holding spring for station selector 


or volume control knob—Package of 10... 


Spring—Tension spring—Package of 5 
Strap—Control Box Mounting Strap 


FLEXIBLE SHAFT ASSEMBLIES 


Bracket—Volume or tuning condenser flexible 


shaft brackec—Bracket mounted on housing. 


Nut—Knurled locking nut for condenser drive 
or volume control flexible shafts 


Shaft—Tuning condenser—Flexible (steering 


column) drive shaft-—3134 inches long... . 


Shaft—Volume control or tuning condenser— 
Flexible (dash mounting) drive shaft— 
95% inches long 

Shafe—Volume control—Flexible (steering 
column) shaft—287% inches long 


REPRODUCER ASSEMBLIES 


Cable—3-conductor reproducer cable 
Cone—Reproducer cone (L16) 


Housing—Reproducer housing—Top cover 
of receiver 


Reproducer—Complete (Lii, L16) 


Screw—Reproducer mounting screw—Pack- 
age of 1 


HOUSING ASSEMBLIES 


Case — Receiver housing assembly — Com- 


List 
Price 


Stock 
No. 


7869 


4999 
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Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


Descrirrion 


Cover—Bottom cover of receiver housing 


Screw—No. 8-%-inch slotted hex head self- 
tapping screw—Used to assemble housing 


—Package of 5 


MISCELLANEOUS PARTS 


Body—Antenna connector body—Package 
Body—Fuse connector body—Package of 10.. 


Cable—Two conductor antenna cable approxi- 
mately 4034 in. long with male section of 
connector 


Cap—Antenna or fuse connector cap—Pack- 
age of 10 

Capacitor—O 5 mfd. generator capacitor 

Connector—Fuse connector complete 

Connector—Antenna lead-in connector 

Coupling—Tuning condenser shaft coupling. . 

Coupling—Volume control shaft coupling... 


Ferrule—Antenna or fuse connector ferrule 
and bushing—Package of 10 


Fuse—15-ampere—Package of 5 
Insulator—Fuse connector insulator—Pack- 


Lead—Dial lamp lead—Control box end.... 


Screw—No. 8-32-3/16-inch headless  set- 
screw for couplings—Package of 20 


Spring—Antenna or fuse connector spring— 
Package of 10 

Stud—Receiver mounting stud and nuts— 
Package of 3 

Stud—vVariable condenser bracket mounting 
assembly comprising one stud, one bushing, 
one washer, and one lockwasher 

Suppressor—Distributor suppressor 
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RCA VICTOR MODEL 103 
Four -Tube, Two-Band, Superheterodyne A. C. Receiver 
SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


EME, De 8 ot eae la Gti © te lpie ales Sins fle 4 dg ei bo es Ewa ey 9 es 105-125 Volts 
aL VSL RONG TSU) 5 ARM GE 0 RI a FG eae 25-60 or 50-60 Cycles 
gamely CCETRSTRIN GY Ba RCTS Se a SS ue en RI A le «on a 40 Watts at 115 Volts 
Number and Type of Radiotrons............... 4 RCA-6A7, 1 RCA-6F7, 1 RCA-41, 1 RCA-1V—Total 4 
Marre ALC UCKCY. KKCANQES cs c's ie ee eee allt Mcneela ala in GE ao 8 540-1500 K. C. and 1600-3500 K. C. 
RIEL SECM EC CHIOV ME | er arise Mtn is Priel atcha eA wield, stot apne eRerts 6 4s aidinierdee # sive s 460 K. C. 
Remy arate i cearted OUCH Ls anes nis a en a ci ye Oi ate vaso: el eha OPA «+ oles wee ala lee biden els ayes 1.9 Watts 
ree ee Tei ne te WN ey tr et ates NE ee ena. go aR niles le, Pgs Eid» Hie gains Wik de 8 3 Watts 
__cpeeiate gies (ae (I eared Oe ere con re Pea ree 460 K. C., 600 K. C. and 1400 K. C. 


PHYSICAL SPECIFICATIONS 
Over-All Dimensions 


Ee SE cle tech cps Veta a Rate izle % «JR Ihe be clini ghee ri Blo ve A'S td wh 1338 Inches 
TERE OD ER ot. 2s gM cet A GR Me 8 a hive «| alald Rien ate vei eae 1134 Inches 
Re ee ahd ie sis AS aus. § \o ein CMe «hog. n Ae hs Kos emo Hae ERE ple eo 734 Inches 
eR Pee Ai © Dyk 2 Eg io 2) 0 5 3 os Sin aa Mine hs bs clot Ne aap le os Approximately 14 Pounds 
Brewer Ch edi Ot, SAIDIMEREY oe Age bie bee ens < ) cAystay RPM as eBid Ad ole a nan eyh we Approximately 16 Pounds 
“Sutherlin S| AS a), SR A ae Oe ee ree ne Four 


GENERAL DESCRIPTION 


This receiver is a four-tube Superheterodyne, the characteristics of the Superheterodyne circuit, 
incorporating such special features as an electro- including high sensitivity, good selectivity and 
dynamic loudspeaker, wide range of tuning, a pleasing tone quality. Four operating controls of 
two-position tone control and illuminated dial. the knob type, all appearing on the front of the 
Unusually efficient performance is obtained from cabinet, are provided. 


DESCRIPTION OF ELECTRICAL CIRCUIT 


The first stage is a combined detector and oscillator The input section of this tube constitutes a screen-grid 
using an RCA Radiotron 6A7. The two functions are I. F. amplifier, with the output elements arranged to 
obtained through means of individual tuned circuits. perform as a triode detector. 

On the detector tuning coil a tap is made, so that a One RCA-41, a Pentode type, is employed in the 
portion of the coil can be short-circuited by switch audio output stage. 

contacts and thus extend the tuning of the receiver to Gite reenhiseunictconsisee of an RCArI-V, a 
the higher frequency range. The oscillator second cathode-type, half-wave tube. Its high voltage is 
harmonic is used to produce the intermediate frequency supplied from the power transformer secondary, which 
for the upper tuning range. The oscillator CUES is a single winding tapped at various points for fur- 
arranged to have the low-frequency trimmer capacitor nishing heater current to all Radiotrons of the receiver. 
attached in series with the inductance, permitting The heater of the RCA-41 stage and the pilot lamp 
accuracy in its adjustment to be easily secured, and to are supplied by one section of the secondary winding; 
give a more uniform sensitivity over the tuning range. and the remaining three heaters are connected series to 

In the following stage, the I. F. amplification and receive supply from a 419-volt section of the same 


final detection take place in the dual-purpose RCA 6F7. winding. 
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SERVICE DATA 


(1) ALIGNMENT PROCEDURE 


Locations of the alignment condensers are indi- 
cated on Figure 3. There are five adjustments necessary. 
Before attempting to align the receiver, the antenna 
must be disconnected to obviate any interference that 
may be caused by pickup on a local station. The ad- 
justing should then be performed in order as follows: 

(a) First I. F. Transformer—Connect the output 
of an external oscillator, which is set to pro- 
duce a 460 KC. signal, from the RCA-6A7 
detector grid to chassis-ground. Tune the 
primary and secondary trimmers C-11 and 
C212. respectively, for maximum receiver 
Output. 

Receiver Oscillator and Detector—Two ad- 
justments are provided. The first is accom- 
plished by feeding a 1400 KC. signal from an 
external oscillator into the antenna-ground 
terminals. Set the cuning dial at 1400, and 
adjust the two trimmers of the tuning con- 


(b 


ws 


denser for maximum receiver output. For the 
second oscillator adjustment, a signal of 
600 KC. is required from the external source, 
fed into the antenna-ground connections. The 
trimmer for this frequency appears on the 
rear of the chassis. Adjust this trimmer, 
simultaneously rocking the tuning condenser 
through the signal, until maximum receiver 
output is obtained. Reading of the dial should 
fall within reasonable limits of accuracy at 
the 600 KC. point. 


(2) VOLTAGE READINGS 


In Figure 3, voltage values from tube contacts to 
ground are shown. They are the actual operating 
values and should be checked with the tubes in place. 
The table of Figure 4 lists the operating voltages and 
currents, referred to cathode, and measurable by 
means of a socket adaptor or set analyzer. 


600 KC. OSCILLATOR 


yg TRIMMER CONDENSE 


GOO KC. OSC. 
TRIMMEX COND. 


Sin 


Fak KC. 


Cn Ch 


CHASSIS EHR VIEW 


44.00 KC. OSC. 
TRIMMER? COND, 


ON TOP SIDE 
OF CHASST/S. 


127 DET 
TRIMMER COND, 


Figure 3—Line-Up Capacitor Locations and Miscellaneous Voltages at Radiotron Sockets, 120-Volt, 
60-Cycle Line—Volume Control at Maximum—No Signal 


RADIOTRON SOCKET VOLTAGES—BETWEEN ELEMENTS 


120-Volt, 60- Cycle Line—Maximum Volume Control Setting—No Signal 


Rediotron No. ' Cathode to Control Cathode to Screen Cathode to Plate, Plate Current, Heater or 
‘ Grid, Volts D. C. Grid, Volts D. C. Volts D. C. M.A. Filament, Volts 


RCA6A7_ |: First Detector 1.25 70 235 
Oscillator 180 


6.3 


rca6r7 |—!-F: 235 6.3 
Second Detector 145* 


RCA-~41 Output 230 6.3 
RCA-1-V Rectifier 335 R.M.S. 6.3 


*Actual voltage cannot be measured with ordinary voltmeter. 


Figure 4—Voltage Analysis Table 


Figure 5—Loudspeaker Wiring 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DescriPTION DescriPTION 


RECEIVER ASSEMBLIES 3889 | Resiscor—25,000 ohms—Carbon type—3 


Cap—Contact cap—Package GENS AI aes ee watt (R4) pi aUsikeliene! tinier ol telieiysmehisiie! tot eu site talcsisel.s) sels 
Capacitor—Adjustable capacitor (C7)....... 3077 | Resistor—30,000 ohms—Carbon type—\% 
Capacitor—0.0025 mfd. (C15)..........-- wate (R9)—Package Of Si..c 6 ses does. 


3118 | Resiscor—i00,000 ohms—Carbon type—% 
wate (R1)—Package of So .c. hye osie co nes 
3869 | Resiscor—170,000 ohms—Carbon type—%4 
watt (RS)—Package oF 50... .2...-5 <5 
3076 | Resistor—1 megohm—Carbon type— % watt 
(R410)}—_Packace ofsSererr cree ctee scien 


Gapacicor—O:Olimfds (Clans ee. once soe 
Capacitor—0.05 mfd. (C17)... 0.0.0 es eees 
Gapacicot O14 mfds (C14) . au ccc neues 
Capacitor—O0.1 mid) (C9). oi cakes cee ne ees 
Capacitor—0.25 mfd. (C18).............. 
Capacicor—80 mmfd. (C5). .......---000- 
Capacicor—160 mmfd. (C16) o 62. ceca 
Capacitor——630)mmifdy (G2) ao. occa os - 
Capacitor—1500 mmfd. (C3)............66- 
Capacitor —4.0 mifd. (C10). 2... eee 
Capacitor—Comprising one 0.005 mfd. and 

one 0.017 mfd. capacitors (C20, C21)..... 
Capacitor pack—Comprising two 5.0 mfd. 

and two 8.0 mfd. capacitors (C13, C19, 

22 C23) ereryere a ccoremniers eciecie es Feo oe 


4087 | Screw—Chassis mounting screw and washer 

PACKAGE OLS isis eater ett a fence oes: 
6665 | Shield—Oscillator coil shield and mounting 
bracket@strac. ts cua cee tere eters a neieey nities 


Socket—Dial lamp socket and bracker....... 
4784 | Sockec—4-contact Radiotron socket......... 


j_ ‘ 4785 | Socket—6-contact Radiotron socket......... 
SC cai ) cee oe 4787 | Socket—7-contact Radiotron socket........- 
: Se i es 6668 | Swicch—Range switch (S1)............6-- 
Coil—Detector choke coil (L8)............ GaGOn | Swick T. lewiteht(S2) 
Coil—Oscillator coil (L2, L3)............. Niles Bat cere evan Nate kre Pa 
oF ’ 9464 | Transformer— Power transformer— 105-125 
Condenser—2-gang variable condenser (C4, volts—50-60 cycles (T1)............--. 
C6, C24, C25)... 0. eee eee eee ee ees 9465 | Transformer—Power transformer—105—125 
Dial—Station selector dial. ...............- volts—25—40 cycles... .sceccsccceecees 
Knob—Sration selector knob—Package of 5. . 9466 | Transformer—Power transformer—200-250 
Insulator—Radiotron Socket Insulator........ volts—50-60 cycles....... settee eee eeee 
Knob—Volume control, tone control or range 6662 | Transformer—First intermediate frequency 
; transformer (L4, L5, Ci1, C12)......... 
switch knob—Package of 5............-. 6663 | Tranct pelle! Neel 
Reflector—Dial lighe reflector............. p Eamstormer—— Second Intermediate «Frequency 
: h Se transformer: (eOs 1271) meriieteiaiatcns eis aiel cuts 
Sy heE te eee oe n type—1 watt 66671 Volume control (R6;'S3)ie.. 3-3 6c es eas 
Resiscor—i,500 ohms—Carbon type—% REPRODUCER ASSEMBLIES 
wate (R7)—Package of 5.........--.-4- 9548 | Coil assembly—Comprising field coil, magnet 
Resistor—60,000 ohms—Carbon type—% and cone support (L10)s.. 6... ce ss 
wate (R2Z)—Package of 5..............- 9588 Green eproduces cone (L9)—Package of 5.. 
Resistcor—20,000 ohms—Carbon type—1 0547.) Reproducer complete... 02.6 ne os se somes 
watt (R3, R5)—Package of 5........... ; 4803 | Transformer—Output cransformer.........- 
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RCA Victor MODELS M-104 AND M-108 
Five-Tube, Superheterodyne Automobile Receivers 
SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


lau, SAY 8%) Vege eae Rae eee A ato ne ee a Ce 6.3 Volts (Storage Battery) 
MP MEONSUMIEION yi op aos 4 ir avi eed nes ine oe ewe hale ele hs ee wee weet ae als ge tmp es 5.8 Amperes 
“Sve lop RANE UR ea te Re ea ore ee ee 540 KC. to 1600 KC. 
Berar inmmo wer Oueputs. . Ls, sae ea eK d Gree ies ic ee eleie seinen wale Woe oes ce ree Vea 3.5 Watts (Audio) 
RP OreCPOWEMOUTDUE ic. ccm ake wle shied esd dace amespine ne cope r esse eae vac bes 1.75 Watts (Audio) 
ey 5/20 SSE APY CG I Ip SR ee nS 6 Inch—Electrodynamic 
SEM MM toe Pe its te oh oot hase eae OE eye W debe eainie ee eee as as Mazda No. 50, 6-8 Volts 


(1) RCA-6D6 RF. Amplifier 
(2) RCA-6A7 Oscillator and First Detector 
Bediocron Complement 2.00.06 s et eee be ee ss (3) RCA-6D6 IF. Amplifier 
(4) RCA-6B7 Second Detector, AF. Amplifier and AVC. 
(5) RCA-41 Power Output 


Per TEIN ETCOUCHCICS, 65. -G nas ds ce pir seen suns en tenw ees 475 KC. (IF.); 1400 KC. (RF.); 600 KC. (RF.) 


PHYSICAL SPECIFICATIONS 


Receiver Case Dimensions Model M-104 Model M-108 
Ne ee eo keno hes ans o0 ss + wan Sumani eb onge 3.85," Oo Minches cua. spe 61% Inches 
RM gi Clic waiters ens visi aco nrg wna open ale mo wna BIN vw osc» OiouInchesiauieeaes 9 Inches 
I Rie ee, hI eles e es A Malle AS dep aweleeb macs bee een ees GP Inches: ees ne 61% Inches 
Loudspeaker Case Dimensions (Model M-108)....... 22... eee e eee e eer e ence ees ees ane “ ee 


(2) Volume Control-Battery Switch 


2 Station Selector 
(3) Speech Control 


GENERAL DESCRIPTION 


These two automobile receivers represent the results means within the circuits of the receiver; a ‘‘speech 
of thorough development, design, and substantial control” switch for improving reproduction of a con- 
manufacture. Noteworthy technical improvements tinuous program of talking; a “plug-in” type of 
have been applied in achieving marked advantages of synchronous Peeiee vibes niet obtaining high voltage 
installation, operation, and efficiency of performance. plate supply; and a “‘stream-lined”’ control unic. 

Model M-104 is a single unit receiver; containing The receivers are compactly constructed without 
the radio chassis, power conversion adjunct and loud- sacrifice of electrical efficiency. Mounting supports 
speaker all in one ie es Model M-108 is a double- consist of three 14 inch studs, which lessen the dangers 
unit receiver, utilizing a chassis and its power con- of the set vibrating as a unit, but rather maintaining 
version equipment similar to the M-104, assembled the same rigidity as the structure to which it is attached. 
together in one case, with its loudspeaker mounted The main operating controls are located on the 
individually in a separate case. remote control unit Brin normally mounts on the 

New engineering features incorporated in these steering column. A subordinate “‘speech control” is 
instruments are: the inclusion of ignition suppression mounted on the receiver case. 
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DESCRIPTION OF ELECTRICAL CIRCUIT 


The electrical arrangement of the receiver is pictured 
in the schematic of Figure 2. A corresponding wiring 
layout is shown in Figure 3, where the actual physical 
relations of parts and coding of conductors are 
given. 


Five Radiotrons are used, forming the total tube 
complement around which the superheterodyne circuit 
is built. In sequence, there is an r-f stage, a dual first 
detector-oscillator stage, a single i-f stage, a second 
detector-audio amplifier—a.v.c. stage, and a pentode 
output stage. Five tuned circuits operate upon the 
desired signal to strengthen its magnitude and reject 
the undesired signals and interference. 


Current for operation of the receiver is obtained 
from a standard 6.3 volt storage battery. This current 
is filtered through several chokes and by-passed to 
ground by a number of capacitors before being applied 
to the Radiotron filaments and the high voltage con- 
version unit. The number and arrangement of the 
filter elements is such as to gain a very great reduction 
in the amount of interference conducted into the r-f 
circuits by the current supply wiring. 


' The following details elaborate the functions and 
features of the various stages of the receiver: 


Starting at the antenna, an r-f signal is impressed 
across a special transmission line, which in conjunction 
with a “‘noise filter,’’ acts selectively to the entire 
standard broadcast range and drastically attenuates 
signals and interference outside the limits of the band 
(540-1600 kc.). Instead of the ground for the antenna 
input coil appearing at the usual point on the chassis 
frame, the low end of the coil is extended as part of the 
transmission line to the outer termination of the 
antenna lead-in shield, where it grounds to the frame 
of the car. With this arrangement, the r-f disturbances 
circulating in the car frame (ground) do not become 
mutual to the receiver input. The transmission line 
section of the antenna lead-in also has characteristics 
favorable to the operation of the “‘noise filter.” Its 
length, conductor sizes, insulation, etc., are precisely 
designed to have a critical capacitance (represented by 
dotted lines on schematic), which resonates with the 
inductance of the input system to produce a band-pass 
filter having an acceptance band between 540 kc. and 
1600 kc., and sharply defined cut-off below and above 
these two limits. By using this antenna filter syscem 
and minimizing capacity coupling between primary 
and secondary of antenna coupling transformer, it is 
generally possible to dispense with the usual spark 
plug and distributor suppressors, without encounter- 
ing serious interference on latest types of cars. 


The signal is passed from the input coil by trans- 
former action to the r-f stage ea grid. An RCA- 
6D6 at this point performs the function of an r-f 
amplifier, ics super-control property being adapted as 
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means of preventing cross-modulation and securing 
a wide range of automatic volume control. The first 
(front) section of the tuning condenser is connected to 
sharply tune the secondary of the antenna coupling 
transformer. 


A second r-f coupling transformer transmits the 
signal to the following receiver stage, which comprises 
a combination first detector and local oscillator. The 
secondary inductance of this transformer is tuned by 
the second (center) section of the variable capacitor 
and connects to the detector grid of the RCA-6A7 
Radiotron. By proper arrangement of the several 
elements within this tube, a local oscillator system is 
established, which generates the correct frequency and 
causes it to mix with the incoming signal. The 
difference frequency beat (i-f) of these two combined 
signals is detected by the tube and transferred by a 
closely coupled transformer to the intermediate fre- 
quency amplifier tube, an RCA-6D6. Both windings 
of this i-f transformer are tuned by trimmers. The 
second i-f transformer which joins the RCA-6D6 
tube to the second detector stage has only one trimmer, 
that being in shunt with its primary winding. 


The RCA-6B7 second detector stage receives the 
i-f signal on its diode plates. Detection takes place as 
a result of the rectifying action of the diodes and 
develops a current through resistors R7 and R147. 
The d-c voltage drop in the resistance R7 plus R17 is 
used for automatically regulating the control grid bias 
of the r-f and first detector stage, and thus the amplifi- 
cation becomes dependent upon the signal strength. 
This process (a.v.c.) compensates for fading signals 
and reduction of signals due to change of antenna 
direction and shielding effects of buildings, bridges, 
etc. A smaller portion of the d-c voltage obtained by 
detection is tapped from the juncture of R7 and R17 
and carried to the control grid of the i-f stage. This 
likewise furnishes automatic volume control. 


The audio and d-c components of the detected 
signal are selected from the manual volume control 
resistor (R17) by its movable arm, and applied to the 
control grid of the RCA-6B7; amplification results 
and the signal passes on to the power output stage. 
The variable d-c applied to the grid prevents overload. 
A resistance-capacitance coupling system conveys the 
signal from the second detector stage to the RCA-41 
output tube. In this coupling arrangement, a ‘‘speech”’ 
control is used for shorting capacitor C34, the effect 
in the open position being attenuation of the lower 
frequencies and consequent improvement of speech 
intelligibility. The circuit composed of R21 and C37 
effects the proper fidelity balance. 


The power amplifier stage delivers to the loud- 
speaker a high level audio signal. Correct matching 
relations between the speaker and output stage are 
maintained by the output transformer. 


Heater connections of the Radiotrons are wired 
multiple, and supplied through a carefully filcered 
system. One heater terminal of each tube is 
grounded. 

High voleage for plate and bias supply is generated 
by inversion, transformation and mechanical rectifica- 
tion; these three functions occurring in the ‘‘synchron- 
ous rectifer-vibrator.”” This vibrator is adapted for 
convenient removability by having its base constructed 


for ‘plug-in’ mounting. Simple means are provided 
for correcting the vibrator input to agree with the 
ground polarity of the car by having the vibrator 
reversible. The vibrator may be inserted in two 
possible positions. As normally shipped, it is plugged 
in to operate with “‘positive’’ car ground. On a car 
having ‘‘negative ground,’’ it will be necessary to 
withdraw the vibrator, rotate the unit 180 degrees 
and re-insert into the new position. 


SERVICE DATA 


The general mechanical layout of the receiver is 
judiciously arranged to facilitate tests, adjustments and 
repairs that may become necessary. All pertinent 
information needed for proper servicing is presented 
by the schematics, wiring diagrams 
this booklet. Resistor aa capacitor values are shown 
adjacent to their respective parts on the diagrams. 
Note that d-c resistances are given for all Hci 


coils and windings. 


LINE-UP ADJUSTMENTS 


As in all standard receivers, this instrument must 
be in correct electrical alignment in order to obtain 
maximum efficiency and best quality of performance. 
The circuits should be re-aligned after each major 
servicing or repair operation, and whenever there are 
positive indications tee the adjustments have deviated 


YELLOW SHIELD EXT. 
CABLE 
So 


SINGLE UNIT TWO UNIT 


Figure 1—Loudspeaker Wiring 


from normal by ordinary usage. These indications will 
be present together and will have the nature of low 
sensitivity, poor tone quality, and irregular double- 
peaked tuning. 


The important requirements in re-adjusting the 
line-up trimmers are the use of proper oscillator and 
indication equipment and adherence to a definite pro- 
cedure. Certain standard service instruments, useful 
for receiver adjustments, have been devised and made 
available by the manufacturer of this receiver. These 
are illustrated and described on page 2. 


and the text of 
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(1) PREPARATORY DETAILS 


(a) Dial Calibration—The tuning-condenser flexi- 
ble shaft operates the dial pointer through a gear 
mechanism within the control unit. To adjust ae 
mechanical relations so that accurate scale calibration 
obtains:—Rotate the station selector knob until the 
variable tuning capacitor is at full mesh, which will 
carry the dial pointer to its minimum frequency posi- 
tion; then remove the tuning knob, loosen the set 
screw in the bushing and rotate the bushing until che 
Phe sets exactly opposite the last radial line at the 
ow frequency end of the scale. (The line referred to 
is the second one counter-clockwise of the 550 kc. 
mark.) 


(6) General Procedure—The ‘Output Indicator’’ 
should be attached to the voice coil circuit of the 
loudspeaker, and for each adjustment, the oscillator 
output increased until a noticeable registration or glow 
occurs on the indicator. The signal a the oscillator 
should be held as low as possible consistent with get- 
ting a good indication, with the receiver volume con- 
trol set at its maximum position. This method of 
Beer prevents the automatic volume control 
rom affecting the adjustments. 


(2) |. F. ADJUSTMENTS 


Three trimmers are provided in the i-f system, two 
on the first transformer and one on the second trans- 
former. The locations of the adjustment screws are 
shown in Figure 4. 


(a) Tune the ‘Full Range Oscillator’ to 175 ke. 
and connect its output to the first detector 
control grid and chassis ground. Tune the 
station selector to a point where no signals 
are received. 


Tune each of che trimmer capacitors, C17, 
C14 and C43, in order. C17 should be sec 
for maximum (peak) output. C14 and C13 
should be roughly adjusted for maximum 
output and then a rerally “‘trimmed”’ so that 
a flat-topped response is obtained. This may 
be checked by shifting the external oscillator 
frequency through a range two kilocycles each 
side of 175 kc. and noting whether or not the 
receiver output remains substantially constant. 


(b) 
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(3) R. F. DETECTOR AND OSCILLATOR AD- 
JUSTMENTS 


Three high-frequency adjusting capacitors are pro- 
vided for alignment at 1400 kc., and one trimmer is 
used for the low frequency line-up at 600 kc. The 
‘Full Range Oscillator’? should be connected to the 
antenna-ground input at the outer end of the lead-in 
shield through a 300-ohm series resistance in the 
antenna side. 


(a) Tune the external oscillator to a frequency of 
1400 kc. and turn the station selector knob 
until the dial pointer is at the 1400 kc. scale 
marking. 


(b) Adjuse the oscillator trimmer, C-10; the 
detector trimmer, C7; and the r-f trimmer, 


C3, for maximum (peak) receiver output. 


Set the external oscillator to a frequency of 
600 kc. and rotate the station selector until 
this signal is accurately tuned on the receiver. 
Adjust the oscillator trimmer C8, simultane- 
ously rocking the tuning condenser slowly 

ough the signal until the maxim:m ob- 
tainable output results from the two combined 
operations. This adjustment should be made 
irrespective of dial calibration. 


(c) 


(d) Recheck the adjustment of the 1400 kc. oscil- 
lator trimmer, as in (b), to correct any 
reflective errors caused by the procedure 


of (ec): 


RADIOTRONS 


Under ordinary usage within the ratings specified 
for voltage supply, tube life will be consistent with 
that obtained in other applications. Their deteriora- 
tion and approach to failure is usually evidenced by 
noisy or intermittent operation, loss of sensitivity 
and distorted tone quality. 


It is not feasible to test the Radiotrons in the 
receiver sockets, due to likelihood of errors bein 
caused by the associated circuits. Their removal an 
check with standard tube-testing apparatus is there- 
fore advisable. 


In this receiver the Radiotrons are compactly 
placed and snugly fitted into tight-gripping sockets to 
protect against vibration and to insure positive 
electrical connections. They should be withdrawn by 
exerting a direct pull on che tube. 


To replace the cubes having the form-fitting 
shields, attach the shield to the tube and orient the 
grid lead opening in proper relation to the tube base, 
and insert the tube into its socket so that the shield 
clamps slide into their correct position on the outer 
surface of the shield. 
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CIRCUIT VOLTAGES 


The voltages indicated at the socket contacts on 
Figure 4 will serve to assist in analizing defective 
circuit conditions. The values specified should hold 
within +20% when the receiver is normally opera- 
tive. They are actual operating values and do not 
take into account inaccuracies due to voltmeter re- 
sistance. A meter having a multiplier of at lease 1000 
ohms per volt should be used, and the amount of 
circuit resistance shunted by the meter resistance duly 
considered when the two are comparable. 


SYNCHRONOUS RECTIFIER-VIBRATOR 


The vibrator power unit used in this receiver is of 
rugged design and construction. It has been carefully 
adjusted by means of special equipment to insure 
quiet operation over an extensive period of life. No 
adjustments should be attempted on a vibrator sus- 
pected to be in defective condition, but a renewal 
installed. A convenient plug-in base is provided for 
effecting a quick replacement. 


SPEAKER CONE ALIGNMENT 


In the event the cone coil becomes mis-aligned, it 
will be necessary to correct its position by an adjust- 
ment provided on the speaker assembly. A small 
round-head brass screw installed on pole piece ad- 
jacent to the terminal strip is used to clamp the cone 
coil mounting. To center the cone, loosen the screw 
and insert a small 14" rod or nail into the hole next 
to the screw and pry the coil mounting into the posi- 
tion giving normal speaker operation. The screw 
should then be retightened. 


TUNING CONDENSER DRIVE 


Smooth control should be obtained over the entire 
tuning range of the variable condenser. If there is 
any irregularity noticed, the following corrective 
steps should be taken: 


Check the action of the gear mechanism for presence 
of binding or backlash at every point within the tun- 
ing range. A bind may be due to improper mesh be- 
tween the small pinion gear and large gears on the 
rotor shaft. To correct such a condition, remove the 
coupling on the pinion of the tuning gear, insert a 
screw-driver through the hole in the case and loosen 
the two screws oldinre ear plate. The mesh of the 
gears should be adiceel to a position which gives 
smooth operation. 


Gear back-lash is prevented by the compression 

ring between the large gears on the rotor shaft. To 
ee for this back-lash, rotate the pinion slowly in 
both directions, observing the free gear (on rotor 
shaft) carefully to determine if ic shifts without 
turning the rotor. 


If back-lash is apparent, the large gear assembly 
should be removed and the free gear moved (against 
the spring compression) 2 to 3% teeth in relation to 
the fixed gear and the assembly slid in place on the 
shaft and in mesh with the pinion. The set screws 
should then be securely tightened. 


MISCELLANEOUS SERVICE HINTS 


(a) The grounding of the outer end of the antenna 
input lead is quite critical, in that ignition interference 
may be minimized by selecting the proper point of 
attachment to the car ee determined by experiment 
for each individual installation. 

(b) In some cars, ignition interference may be intro- 
duced through lack sf antenna lead shielding. In such 
cases, a shield should be placed over the exposed sec- 
tion of antenna lead and carried as near as possible to 
the actual antenna. It should be solidly grounded. 


(c) Interference in the form of a grating scratch 
may arise from static collecting on the front wheels of 


some cars due to road surface friction in dry weather. 
The insulation caused by the grease of the wheel hub 
enables this action to develop. A number of devices 
are available through automotive supply dealers 
which are designed to eliminate this type of trouble. 
They all serve to form a grounding tie between the 
hub and the axle, and thus drain the static to the 
frame of the car (ground). 


(d) If the flexible tuning shaft is installed so that 
it protrudes through the insulating coupling at the 
receiver end and makes intermittent contact with the 
metal of the pinion gear, some r-f disturbance will 
result. The shaft should therefore be inserted into the 
coupling just far enough to be properly secured by the 
set screw. 


(e) The screws holding the chassis to the case must 
all be in place and tightly installed, inasmuch as they 
appreciably affect the ground resistance of the assembly 
and will consequently have a bearing on the amount 
of ignition noise received. 
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Figure 4—Trimmer Locations and Radiotron Socket Voltages to Ground 
(Measured at 6.6 volts battery supply—Volume Control Maximum—No Signal) 


No. 


4993 


4965 


4244 
4955 
5021 
5078 
3981 
4248 
5022 
4882 
4883 
4791 
4885 
4792 
4967 
5019 
4960 
4961 
4964 


5016 


4958 


5020 


4950 
4968 
4969 


6967 
6966 
4948 


4954 
4972 


7766 
4966 
4962 


4963 
5034 


5030 
5031 
5026 
5032 


5033 


Stock 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DescriPTION 


RECEIVER ASSEMBLIES 


Bumper—Rubber bumper—Used under vari- 
able condenser bracket assembly—Package 
of 


Cable—2-conductor shielded—Approximately 
17 inches long—To speech control switch. . 


Cap—Grid contact cap—Package of 5....... 
Capacitor—Adjustable capacitor (C8)....... 
Capacitor—80 mmfd. (C12).............. 
Capacitor—265 mmfd. (C9, C30, C33, C38). 
Capacitor—300 mmfd. (C34)............. 
Capacitor—300 mmfd. (C18)............. 
Capacitor—340 mmfd. (C37)............. 
Gapacicor—=041 mid (G27) eee eee 
Capacicor—.02: mid: (G19) ke eae eee 
Capacitor—0.1 mfd. (C4, C1i6)............ 
Capacitor-—0.1 mfd. (C36)............... 
Capacicor—.015-mfd; (C15) o2% > eae es 
Capacitor—25 | mfd. (G25). 7 nae te 
Capacitor—-.5 mfd. (G32)... 25. a. wee ah aie 
Capacicor—-.5 mfd." (C20). Va ae ee 
Capacitor—8.0' mid? (G27) 22) 0 Seon & 


Capacitor pack—Comprising two .02 mfd. 
canacicors. (CZ28.\C29) sen ee eee, 

Capacitor pack—Comprising two .05 mfd. 
capacitors (Ci, C5) 

Capacitor pack—Comprising one 3. mfd., 


one 10. mfd. and one 4. mfd. capacitors 
(C22, (C24 G26) 2 ee ai ere ae os 


Clamp—Metal clamp with screw—For an- 
tenna filter shielded cable—Package of 5.. 


Coil—Antenna coil (Li, L2).............. 
Coil—Choke coil: (L12)..24.0.- cee cess 


Coil—Choke coil (45 turns—approximately 
23 inches-—length) (L417) ji oS) eee. 


Coil—Oscillator coil (L5, L6)............. 
Coil—+-f coil (LS, 4). Fad ss, Sie ee 


Condenser—3-gang variable tuning con- 


denser (C2 ,.C3,'C6,; C7) ClONGUi eae 
Fileer—Antenna fileer (L18, C35, R25)...... 
Lead—Power lead with male section of con- 
nector—Chassisiend is. ce ee eee 
Lead—Power lead with clip and female sec- 
tion’ of fuse connector. $2)... nee 
Lead—Single connector dial lamp lead— 
With female section of connector—Chassis 


ooo eee eee eee eos e woes 


Oe COC ooo Ne Hes OTe we ot we Ot ee ee et hw 


Reactor (14) efit oon ie ae | ee ee 
Reactor (13) 07) 0) cee soca te on eee 
Resistor-—56 ohms—Carbon type— 4 watt 
(R15, Ri6)}—Package of 52,45... ee 
Resistor—470 ohms—Carbon type— % watt 
(R2.)—Package ‘of S72k5 2 eae 
Resistor—680 ohms—Carbon type— % watt 
(R5)—Package 06'S). 79 ie See 
Resistor-—680 ohms—Carbon type—1 watt 
(Rif})-—Package of 5. eee eee 
TRS ohms—Carbon type—2 watts 
A) asia tehateb Sascsitie’e atte om Ce me Te 
Resistor — 33,000 ohms — Carbon type — 
1 watt (R13)}—Package of 5............ 


List 
Price 


e 
bs Si SRA acaba cists Paces to cp Phocrereaee 


$0.25 


1.28 


1.02 


Lok 


3.81 
1.46 


Stock 


No. 


S152 
5029 
3118 
5027 
5035 
3033 
5028 
5131 


5129 
3584 


3623 
4953 


4956 


5037 
4946 
4959 
4947 
50014 
4951 


4952 


4957 
7859 
7857 
5018 


4987 
7865 
7864 


4988 
4989 
4981 
4978 
7862 


4990 
4985 


4991 
7866 


4986 


Descrirrion 


Resistor — 47,000 ohms — Carbon type — 
1/10 wate (R7)—Package of 5........... 


Resistor — 56,000 ohms — Carbon type — 
M4 wate (R4)—Package of 5............ 


Resistor — 100,000 ohms — Carbon type — 
ye wate (RE) Packageiol ones shee 
Resistor — 150,000 ohms — Carbon type — 
14 wate (R9)—Package of 5............ 


Resistor — 560,000 ohms — Carbon type — 
M% watt (R10)}—Package of 5........... 


Resistor—1 megohm—Carbon type— 4 watt 
(R20)—Package of 5 


Resistcor—1.8 megohm—Carbon type—% 
wate (R21)—Package of 5........5....0. 


Resistor—2,200,000 ohms—Carbon type— 
1/10 wate (R3, R6)—Package of 5...... 
Ring—Radiotron shield ring—Package of 5.. 
Ring—Retaining ring for antenna, r-f, or 
oscillator coils—Package of 5............ 
Shield—Antenna, r-f, or oscillator coil shield. . 
Shield—First intermediate frequency trans- 
foenier shield); eae hee ee eee 
Shield—Second intermediate frequency trans- 
former shield 


CeCe) (ec Cuero ec Oe 


CnC ee CC SC Ye er Se eT) 


Switch—Speech control switch (S2)......... 


Transformer—First intermediate frequency 
cransformens(I7..1-8,1C135 G14) eae 


Transformer—Second intermediate frequency 
transformer (97 L110, C17 )o0 ee eee 


Transformer—Output transformer (T2)..... 
Transformer—Vibrator transformer (T1).... 
Vibrator—Completce (L15) 0.) ace eee 
Volume control) (R17,:S1.)s 77.0 a ee 


CONTROL BOX ASSEMBLIES 


Bezel—Station selector dial bezel........... 
Box—Control box—Complete............. 


Bracket—Mounting bracket and rear section 
of. control box housirig. ee ee 


Crystal—Scation selector dial crystal........ 
Dials-Station selector dial...) oat 
Gear—18-tooth intermediate drive gear...... 
Gear—lIndicator drive gear and shaft........ 


Housing—Front section of control box hous- 
ING Fives ale « palo Mitre eRe sts oh eet ae Ee 


Indicator—Station selector (pointer) indicator. 
Knob—Sration selector or volume control 
knob—Package: of Sg). eee 
Lamp—Dial lamp—Package of 5.......... 
Plate—Bearing plate assembly—Comprising 
plate, gear aaa shafc, volume SrA G shaft, 
station selector shaft, pinion and spring... . 
Screw—Oval filliscer head machine screw— 
Fastens bracket and center section of con- 
crol box housingy 7 eee 


Scock 
No. 


5042 


4983 
4979 
4984 
4982 


REPLACEMENT PARTS (Continued) 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DescriPrion 


Screw—No. 8-32-%-inch headless set-screw 
for station selector or volume control shaft 
PACKAGE OL O cin wieruoina lim oaks 


Shafe—Stacion selector drive shaft.......... 
Shaft—Volume control drive shafc......... 
Sockec—Dial lamp socket... (cic 045 4.00000 


Spring—Holding spring for station selector 
or volume control knob—Package of 10... 


Spring—Tension spring—Package of 5...... 
Scrap—Conrrol box mounting strap........ 


FLEXIBLE SHAFT ASSEMBLIES 


Brackec—Volume or tuning condenser flexible 
shaft brackec—Bracket mounted on housing. 


Nur—Kanurled locking nut for condenser driv 
or volume control flexible shafts......... 


Shaft—Tuning condenser—Flexible (steering 
column) drive shafe—3134 inches long... 


Shaftc—V olume control or tuning condenser— 
Flexible (dash mounting) drive shaft— 
OPC inches Longs tes 6S oizces ie Ne nk pie a ae ws: 


Shafr—Volume control—Flexible (steering 
column) shaft—28% inches long......... 


REPRODUCER ASSEMBLIES 


Cable—3-conductor reproducer cable (M104). 

Cable—2-conductor shielded—Wich pin tips 
comet OT VI OSs rerckar tata eiet cui Tense ate evenare, 6% 

Coil—Reproducer field coil (L11).......... 


Cone—Reproducer cone (L16)..........06- 
Housing—Reproducer housing—Top cover 
of Receiver for M104... 2... cicero ess 
Housing—Reproducer housing complete for 
VID OS Bere cietota) oteiets ctoteretl ss she tetas (3 cl er(or'« v6.'6.'e"s 
Pin—Large and small contact pins for repro- 
ducer cable—Package of 10.........-.4. 
Reproducer—Complete (Lii, Li6)......... 


List Stock 
Price No. 
4995 
$0.25 | 4977 
16 | 11345 
16 
16 
.26 7868 
415 
78 7869 
7870 
4999 
.30 
10 
1.08 | 4287 
4289 
58 5188 
4.00 
4288 
ae 
02 
4.02 6516 
| 4973 
.86 4974 
1.48 4286 
75 | 5023 
4290 
1.08 
Be 
497 
2.40 3903 
035 4284 
4.32 
4992 
5024 


ie 


Descrirrion 


Screw—Reproducer mounting screw—Pack- 
AEOIOL LO & sur tae ee eietto ce Sielate ase 3« i> 


Sockec—Reproducer cable pin socket........ 


Stud—Reproducer housing mounting stud 
assembly—For Model 108 


Blea Dir eam) eee) 8) (peel ie) © (al (w. 


HOUSING ASSEMBLIES 


Case — Receiver housing assembly — Com- 
plete: (IVi104),..) ope baa sine osama nah to.3 
Cover—Bottom cover of receiver housing 
assembly (M104 and M1i08)............ 
Cover—Top cover of receiver housing as- 
sembly (Model M108).............002. 
Screw—No. 8-1%-inch slotted hex head self- 
tapping screw—Used to assemble housing 
ieParkage of 5 if dveiaiaas ek oe cee ss Bak 6 


MISCELLANEOUS PARTS 


oi Se pinata connector body—Package 
OE AIO rarecci treo! lo altesalie Gleneseyereene rere tess cre tee ael's 
Body—Fuse connector body—Package of 10.. 


Cable—Two-conductor shielded antenna cable 
—approx. 4034” long—with male section 
OMCOMRECCORa. «cn setae ore ae any 

Cap—Antenna or fuse connector cap—Pack- 
BRE OE LOn css + «nbtun «Hetnien eataha Say 

Capacitor—0.5 mfd. ammeter capacitor..... 

Capacitor—0.5 mfd. generator capacitor..... 

Connector—Fuse connector complete........ 

Coupling—Tuning condenser shaft coupling. . 

Coupling—Volume control shaft coupling... 

Ferrule—Antenna or fuse connector ferrule 
and bushing—Package of 10............. 

Fuse—15-ampere—Package of 5........... 

Insulacor—Fuse connector insulacor—Pack- 
age of 10..... ec a Siete 

Lead—Antenna lead assembly............. 

Lead—Dial lamp lead—Control box end.... 

Screw—No. 8-32-3/16-inch headless set- 
screw for couplings—Package of 20....... 

Spring—Antenna or fuse connector spring— 
Package oF 10. .0\ \eeteets os os ois acters 

Scud—Receiver mounting stud and nucs— 
Package Of Oy xis) coy sree es 42014 9.2/0 

Suppressor—Distribucor suppressor......... 


Price 


Wivemi's ity 
¥ 


has 


Dik: 


RCA VicTOR MODEL M-109 


"De Luxe,” Seven-Tube Superheterodyne Automobile Receiver 


SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


aero VER eye bier  oiee olree Ges ccc igieleh dss viele dy a bas ale Panicle 6.3 Volts (Battery) . 
ROreReICONSUMADLION, fos c ns cect eect ne ones g shen Ga deme vst een eeetenucerseensunaenes 7.2 Amperes 
“h ccofay gg REVS ge Peat OOia Ae eonvanN tee Mein cote ated one a 540 KC. to 1600 KC. 
Riascmura Power Outputs. caylee ese cece sec e tee bay Hebe ee eee ee sede ened es 6.0 Watts (Audio) 
Mingistorted Power Outputs 5 <.nn-m ce ccc eee see Foren art neeeh rere wer etna senna ens 3.5 Watts (Audio) 
Me ALCE He ets NN tens iviniycin niche wise a eb mpl lave clan Wie oles ewe es obs > 8 inch, Electrodynamic 
iS ore LAE VES eye Balke ee ete ge burgh cnn sic rer nici orien Saree eee ar aa eo Mazda No. 50, 6-8 Volts 


(1) RCA-6D6 R.F. Amplifier 
(2) RCA-6A7 Oscillator and First Detector 
(3) RCA-6D6 I.F. Amplifier 
adiotron Complement. i '.00 6s steam sey (4) RCA-6B7 Second Detector, A.F. Amplifier and A.V.C. 
(5) RCA-76 A.F. Amplifier 
(6) RCA-6A6 Power Output 
(7) RCA-84 Rectifier 


PYSMMenE HNreQuENCIES .. ~ 6 ncn mace ewe gn tee ees 175 KC. (i-f), 1400 KC. (r-f and osc.), 600 KC. (osc.) 


PHYSICAL SPECIFICATIONS 


Receiver Loudspeaker 
lee Ob ee eae vig sy carer ees se oie Ueome es yA tre Yet 4 624 ‘niches memes 85% Inches 
NURS Ss. | Gp ge te tea Seven) Signe eg Oe ee ERP nS a 0 er ae ae ce Tie \ichesmeeer nce 85% Inches 
Dan SRE e Cae Nn on i gonior eee ences sire areata 7. . dinehesterser oe <155 55% Inches 

This ‘‘De Luxe” Auto Receiver is a ruggedly con- Equipment provided for inversion of the regular 
structed, two-unit assembly. The six-tube receiver storage-battery supply to the high voltage required for 
chassis is contained in a substantial case which 1S plate and grid potentials consists of a combination 
ees from that housing the large electro-dynamic vibrator and tube-rectifier unit. The assembly is in- 
oudspeaker and power unit. Each unit is constructed stalled within the loudspeaker housing, and its output 


very compactly to simplify mounting. The compact- 
ness is engineered in such a manner as to maintain 
efficiency of electrical performance. 


conducted to the receiver chassis through a double 
shielded cable. This separated layout of power-supply 
unit and receiver chassis minimizes disturbances likely 
A newly designed control unit is attached by the to be introduced from proximity of the two, in 
usual method through flexible drive shafts to the re- combined assemblies. 
ceiver chassis. No external wiring other than the pilot 
light supply connects to the remote-control. The prin- 
cipal drive shafts are easily adaptable to practically any 


The necessity for use of suppressor resistors on 
the ignition system of modern cars has been elimi- 


location chosen for the receiver unit. A combination nated in the design of this receiver. A selective 

volume control-power switch and the tuning control “noise filter’ system at the receiver input and a 

appear on the remote-control unit. A continuously systematic wiring layout account for the reduc- 

variable high-frequency tone control is mounted on the tion of ignition noise without the use of the 
speaker unit. suppressors. 
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DESCRIPTION OF ELECTRICAL CIRCUIT 


The electrical arrangement of the receiver is shown 
in the schematic of Figure 3. A corresponding wiring 
layout is shown in Figure 4, where the actual physical 
relations and coding of conductors are given. 

The tube line-up in the superheterodyne circuit con- 
sists of seven Radiotrons. In sequence, there is an 
r-f stage, a dual first detector and oscillator stage, a 
single i-f stage, a combined second detector-audio am- 
plifier-a.v.c. stage, an audio driver stage, a push-pull 
power output stage, and a full-wave rectifier. There 
are five circuits which are tuned to the signal de- 
sired, to strengthen its magnitude and reject un- 
desired signals and interference. 

The following describes the functions of the 
various stages of the receiver: Beginning at the 
antenna circuit, there is a special transmission line 
and “noise filcer’’ circuit, which, in conjunction 
with the tuned input system, acts selectively to the 
entire broadcast range and drastically attenuates sig- 
nals and interference outside the limits of the band 
(540-1600 kc.). These properties of the filter circuit 
and minimizing of primary to secondary capacity 
coupling in first r-f transformer cause a very great 
reduction of the ignition noise present when the car 
is in operation. The ground of the input coil does not 
appear at the usual point on the chassis frame, but 
instead is extended as part of the antenna transmission 
line lead-in to the outer termination of the shield, 
where it grounds to the frame of the car. This 
arrangement prevents r-f disturbances which are 
circulating in the car frame (ground) from becoming 
mutual to the receiver input. The characteristics of 
the transmission line section of the antenna lead-in 
are such as to favor the operation of the noise filter. 
Its distributed capacitance due to length, conductor 
sizes, insulation, etc., is of such value as to operate 
with the inductance and capacitance elements of the 
input system to obtain a ‘‘band-pass’’ filtering effect. 
The filter has an acceptance band between 540 kc. and 
1600 kc., and sharply defined cut-off below and above 
these two limits. It is generally possible, because of 
this input arrangement, to dispense with the usual 
spark-plug and distributor suppressors without en- 
countering substantial ignition interference on latest 
types of cars. 

After passing through che input filter the signal is 
applied by transformer action to the control grid of the 
r-f stage. An RCA-6D6 at this point performs the 
function of an r-f amplifier, its super-control property 
being adapted as means of preventing cross-modulation 
and securing a wide range of volume control, The 
first (front) section of the tuning condenser is con- 
nected to sharply tune the secondary of the antenna 
coupling Beh es ee 

A second r-f coupling transformer transmits the sig- 
nal to the following receiver stage, which comprises a 
combination first detector and local oscillator. The 
secondary inductance of this transformer is tuned by 
the second (center) section of the variable capacitor 
and connects to the detector grid of the RCA-6A7 
Radiotron. The local oscillator circuit is established by 
mutual arrangement of the several elements within this 
tube. Here the incoming signal is mixed with the local 


oscillator frequency. The difference frequency beat (i. £.) 


78 


of these two combined signals is detected by the tube 
and transferred by a closely coupled transformer to the 
intermediate-frequency amplifier tube, an RCA-6D6. 
Both windings of this i-f transformer are tuned by 
trimmers. The second i-f transformer which joins the 
RCA-6D6 to the second detector stage has only one 
trimmer, that being in shunt with its primary winding. 

The RCA-6B7 second detector stage receives the i-f 
signal on its diode plates. Detection takes place asa re- 
ae of the rectifying action of the diodes and develops 
a current through the resistors R7 and R10. The Be: 
voltage drop across the resistance R7 plus R10is used for 
automatically regulating the control grid bias of the r-f 
and first detector stages. The amplification thus be- 
comes dependent upon the signal strength. This process 
(a.v.c.) compensates for fading signals and tendency 
toward reduction of signals due to change of antenna 
direction and shielding effect of buildings, etc. A smaller 
portion of the d-c voltage obtained by detection is tap- 
ped from the juncture of R7 and R10 and is carried to 
the control grid of the i-f stage. This likewise furnishes 
automatic volume control, but in a smaller degree. 

The audio and d-c components of the detected 
signal are selected from the resistor R10 by its mov- 
able arm and applied to the control grid of the RCA- 
6B7. The d-c obtained from the signal and applied 
to the grid prevents overload as the volume control is 
advanced. Amplification results and the signal passes 
on to the audio-driver stage. The RCA-76 Radiotron 
used as an a-f amplifier is resistance-capacitance coupled 
to the detector stage output. Its plate is matched to 
the power output stage by a anetcener 


BROWN 
350% 
RUD 
—GREEN 
INTERNAL CONNECTIONS 
OF SPEAKER 


Figure 1—Loudspeaker Wiring 


The output stage utilizes an RCA-6A6 tube which 
erforms as a push-pull type. It delivers a high level- 
high quality signal to the remote loudspeaker unit, 
The power supply system consists of a mechanical 
vibrator for interrupting the d-c from the battery in 
order to transform Hie current to high voltage, which in 
turn is rectified by a full-wave tube, an RCA-84. The 
vibrator used is adapted for convenient removabilicy 
by having its base constructed for “‘plug-in” mounting. 


SERVICE DATA 


The general mechanical layout of this receiver is 
judiciously arranged to facilitate any tests, repairs or 
adjustments that may become necessary. All informa- 
tion needed for proper servicing is presented by the 
schematics, wiring diagrams and text of this booklet. 


LINE-UP ADJUSTMENTS 


Maximum efficiency and best quality of performance 
can only be obtained when the receiver circuits are in 
correct alignment. The circuits should be realigned 
after each major service operation and whenever there 
are positive indications that the adjustments have 
deviated from normal by ordinary usage. 


A definite procedure must be adhered to in re- 
adjusting the line-up trimmers. Proper oscillator and 
indication equipment are also required. Certain stand- 
ard service instruments, useful for receiver adjusting, 
have been devised and made available by the manufac- 
turer of this receiver. These are illustrated and de- 
scribed on Page 2. 


Preparatory Details 


(a) Dial Calibration—The tuning condenser flexible 
shaft engages a gear system within the control unit 
which actuates the dial pointer. To adjust the me- 


chanical relations of the variable condenser and the 
dial pointer so that accurate calibration is obtained :-— 
rotate the station selector knob until the variable 
capacitor is at full mesh, which will carry the dial 
pointer to its minimum frequency position; then 
remove the tuning knob, loosen the set screw in the 
bushing and rotate the bushing until the pointer sets 
exactly opposite the last radial line at the low-fre- 
quency end of the scale. (The line referred to is the 
second one counter-clockwise of the 550 kc. marking.) 


(b) General Procedure—The “Output Indicator’’ 
should be attached to the voice coil or speaker input 
circuit; and for each adjustment, the oscillator output 
increased until a noticeable registration or glow occurs 
on the indicator. The signal from the oscillator should 
be held as low as possible consistent with getting a 
good indication, with the receiver volume control at 
its maximum position. This method of procedure 
prevents the automatic volume control from affecting 
the adjustments. 


I-F Adjustments 


Three trimmers are provided in the i-f system. Two 
are located on the first i-f transformer, and one on the 
second i-f transformer. Their physical positions are 
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Figure 2—Power Unit Wiring 
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shown in Figure 5. To correct their alignment proceed 
as follows: 

(a) Connect the output of the “Full Range Oscil- 
lator’ to the first detector grid and ground, and 
adjust its frequency to 175 kc. Tune the station 
selector to a point where no signals are received. 

(b) Tune each of the trimmer capacitors C19, C18 
and C17 in order. C19 should be set for 
maximum (peak) output. C418 and C17 
should be roughly adjusted for maximum out- 
put and then carefully “trimmed” so that a 
flat-topped response is obtained. This may be 
checked by shifting the external oscillator fre- 
quency through a range two kilocycles each side 
of the 175 kc. and noting whether or not the 
receiver Output remains substantially constant. 


R. F., Detector and Oscillator Adjustments 


Three adjustments are used at the high-frequency 
end of the tuning range. They are located on the gang 
condenser as shown by the diagram of Figure 5. One 
trimmer (CQ) is used in the oscillator circuit for align- 
ment at 600 kc., it being located as shown in Figure 5. 


The external oscillator should be connected to the 
antenna-ground input at the outer end of the lead-in 
shield through a 300-ohm resistor in the antenna side. 
Tuning should be done as follows: 


(a) 


(b) 


(c) 


(d) 


Adjust the frequency of the external oscillator 
to 1400 kc. and turn the station selector until 
the dial pointer is at the 1400 kc. marking. 


Tune the oscillator high-frequency trimmer, 
C12, the detector trimmer C8 and the r-f trim- 
mer C4 for maximum receiver output. 


Set the external oscillator to a frequency of 
600 kc. and rotate the station selector until this 
signal is accurately tuned. Then adjust the os- 
cillator trimmer C9, simultaneously rocking the 
tuning condenser slowly through the signal 
until maximum obtainable output results 
from the two combined operations. This 
adjustment should be made irrespective of dial 
calibration. 


Recheck the adjustment of the 1400 kc. oscil- 
lator trimmer (C12) as in (b) to correct 
any reflective errors caused by the procedure 
of (c). 
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Figure 5—Trimmer Locations and Radiotron Socket Voltages to Ground 
(Measured at 6.6 volts battery—Volume Control Maximum—No Signal) 
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Radiotrons 


Under ordinary usage within the ratings specified for 
voltage supply tube life will be consistent with that 
obtained in other applications. Their deterioration and 
approach to failure is usually evidenced by noisy or 
intermittent operation, loss of sensitivity and distorted 
tone quality. 


It is not feasible to test the Radiotrons in the receiver 
sockets due to likelihood of errors being caused b 
the associated circuits. Their removal and ee 
with standard tube testing apparatus is therefore 
advisable. 


Tuning Condenser Drive 


The coupling of the flexible drive shaft to the 
variable tuning condenser is through a worm-gear 
arrangement. Figure 6 shows the two gears and their 


GEAR 
TENSION 
SPRING 


CONDENSER 
DRIVE GEAR 


Figure 6—Condenser Drive Mechanism 


positions. Smooth operation should be obtained over 
the entire tuning range. The presence of binding or 
backlash may cause irregularity in the tuning. To 
correct these conditions, it will be necessary to remove 
the chassis from the case and the following procedure 
applied -—Loosen the two screws behind the condenser 
drive gear which clamp the worm-gear support plate, 
and shift the plate upward or downward to change 
the degree of gear mesh and tension of the spring as 
required for smooth operation. The screws should 
then be carefully re-tightened. 


Pilot Lamp 


A novel type of mounting is provided for the pilot 
lamp. It consists of a miniature socket attached to a 
heavy screw which threads into the case of the control 
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unit. The head of this screw is accessible from the 
underside of the control unit and may be removed 
with a large screwdriver whenever it becomes neces- 
sary to replace the pilot lamp. The power switch 
should be turned to ‘‘off”’ in order to prevent blowing 
the fuse if the lamp socket should come in contact 
with the grounded control case. 


Power Unit Interrupter 


The mechanical interrupter used in combination 
with a tube rectifier in the power unit is constructed 
so as to be conveniently ee iiued Its base is of the 
“nlug-in”’ type. The adjustments of this device have 
been correctly set during manufacture by means of 
special equipment. They should therefore be left 
undisturbed. In cases of faulty operation, a renewal 


should be installed. 


Speaker Cone Alignment 


In the event the cone coil becomes mis-aligned, it 
will be necessary to correct its centering by an adjust- 
ment provided on the speaker assembly. The coil is 
supported by an external spider. Two round-head 
brass screws secure its mounting. To center the cone, 
loosen these two screws and insert a small rod or nail 
into the hole adjacent to one of these screws and pry 
the cone mounting into the position which gives 
normal operation. 


Miscellaneous Service Hints 


4. The grounding of the outer end of the antenna 
lead shield is quite critical in that ignition interference 
may be minimized by selecting the proper point of 
attachment to the car frame, determined by experi- 
ment for each individual installation. 


2. In some cars, ignition interference may be intro- 
duced through lack of sufficient shielding on the 
antenna lead-in. In such cases, a shield should be 
placed over the exposed section of lead and carried as 
near to the antenna as possible. It should be solidly 
grounded. 


3. Interference in the form of a grating scratch may 
arise from static collecting on the front wheels of the 
car due to road surface friction in dry weather. The 
insulation caused by the grease of the wheel hub enables 
this action to develop. A number of devices are avail- 
able through automotive supply dealers which are de- 
signed to eliminate this type of trouble. They all serve 
to form a solid grounding tie between the hub and the 
axle, and thus drain the static to the frame of the 
car (ground). 


4, The screws holding the chassis to the case must 
all be in place and tightly installed, inasmuch as they 
appreciably affect the ground resistance of the assembly 
and will consequantly have a bearing on the amount 
of ignition noise received. 


REPLACEMENT PARTS 


DescrieTION 


RECEIVER ASSEMBLIES 


Bumper — Rubber bumper for condenser 
mounting bracket—Package of 5 


Capacitor — Adjustable trimmer capacitor 


Capacitor—80 mmfd. (C13) 
Capacitor—200 mmfd. (C14, C29) 
Capacitor—300 mmfd. (C20) 
Capacitor—0.015 mfd. (C22) 
Capacicor—0.01 mfd. (C25) 
Capacitor—0.05 mfd. (C10) 
Capacitor—0.1 mfd. (C21) 
Capacitor—0.1 mfd. (C3, C23) 
Capacitor—0.25 mfd. (C15, C16) 
Capacitor—0.5 mfd. generator capacitor 
Capacitor—10 mfd. (C24) 


Capacitor pack—Comprising two 0.05 mfd. 
capacitors (C2, C6, C26, C27) 


Clamp—Radiotron shield clamp 
Coil—Antenna coil (L3, L4) 
Coil—Choke coil (L17) 
Coil—Oscillator coil (L6, L7) 
Coil—R.F. coil (L4, L5) 


Condenser—3-gang variable tuning condenser 


(C4, C5, C7, C8, C14, Ci2) 
Volume control (R10) 
Filcer—Antenna fileer (Ri, Ci, L1) 


Gear—Condenser drive gear—Located on 
condenser drive shaft 


Resistcor—Carbon type— 4 watt—470 ohms 
(R3)—Package of 5 


Resistor—680 ohms—Carbon type— 4 watt 
(R9)}—Package of 5 


Resistor — 2700 ohms — Carbon type — % 
watt (R15)—Package of 5 


Resistor — 3300 ohms — Carbon type — 1 
watt (R11) 


Resistor — 33,000 ohms — Carbon type — 4 
watt (R4)—Package of 5 


Resistor—56,000 ohms—Carbon type—% 
watt (R5, R17)—Package of 5 


Resistor—100,000 ohms—Carbon type—% 
watt (R2, R13)—Package of 5 


“Resistor—560,000 ohms—Carbon type—14 
watt (Ri4)—Package of 5 


Resistor—1 megohm—Carbon type— 4 watt 
(R12)—Package of 5 : 


List 
Price 


Stock 
No. 


3584 


5129 
4953 


4956 


5037 
5058 
4946 
4947 
5060 
5064 


5057 
5055 


5056 


5063 
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Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DescrieTION 


Ring—Antenna, r-f, or oscillator coil retain- 
ing fing —Package Of Don oie. sche aie pentane 


Ring—Radiotron shield ring—Package of 5.. 


Shield—First intermediate frequency trans- 
former shield 


Shield—Second intermediate frequency trans- 
former shield 


Socket—6-contact Radiotron socket 
Socket—7-contact Radiotron socket 
Socket—7-prong Radiotron output socket... . 


Stud—Variable condenser bracket mounting 
assembly—Comprising one stud, one bush- 
ing, one washer and one lockwasher 


Transformer—Driver transformer (T2) 


Transformer—First intermediate frequency 
transformer (L8, L9, C17, C18) 


Transformer—Second intermediate frequency 
transformer (L10, Li1, C19) 


Worm—Condenser drive worm gear 


POWER UNIT ASSEMBLIES 
Capacitor—200 mmfd. (C36, C38, C39).... 
Capacitor—0.007 mfd. (C30) 


Capacitor—0.035 mfd. high-frequency tone 
control capacitor (C31) 


Capacitor—0.5 mfd. (C37) 


Capacitor pack—Comprising two 0.02 mfd. 
capacitors (C34, 


Capacitor pack—Comprising two 8 mfd. 
capacitors (C32, C33) 


Clamp—Mounting clamp for capacitor— 
Stock No. 4490 


Cup—Grounding cup 


Clamp—Mounting clamp for capacitor— 
Stock No. 5069 


Coil—Choke coil (L18, L419) 
Tone control (R16) 


~ Knob—Tone control knob—Package of 5... - 


Reactor—Filter reactor (L413) 
Reactor—Filter reactor (L14) 


Receptacle—Power cable plug female re- 
ceptacle—5-contact—Female section 


Socket—4-contact vibrator socket 


REPLACEMENT PARTS (Continued) 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DescrirTIon No DescrieTion 


5058 | Sockec—5-contact Radiotron socket or re- 4991 | Lamp—Dial lamp—Package of 5.......... 
producer plug receptacle.........--..0-- $0.18 

7866 | Place—Bearing plate assembly—Comprising 

5065 | Transformer—Power transformer (T1)...... 2.48 plate, gear and shaft, volume control shafc, 

station selector shaft, pinion and spring... . 


5067 | Vibracor—Complete (L12)...........-45- 3.66 
4986 Bee Vien eases head machine screw— 
CABLE ASSEMBLIES Seana «nina nae 
4976 | Cable—Antenna lead assembly—Single-con- 
ductor with male section of antenna con- 5042 Screw—No. 8-32-34" headless set screw for 
rete. OR ake | GA SE ae er 16 station selector or volume control shaft— 


Package. Grisman, succes ai ale ainite sels 
7766 | Cable—Power lead with clip and female sec- 


alot iuseconnectOr— To amimecer, «.1%. 30 | 4983 | Shaft—Scation selector drive shaft.......... 
5059 | Cable—Main power cable—Complete—With 4979 | Shaft—Volume control drive shaft......... 
a ee Beet cia ST hal iatnpeenckest oa ee 
section of pilot light cable connector...... 1°50 Bee ee tr aie meen Con scion ealeccer 
5150 | Cap—Cap for power cable plug..........- Ze or volume control knob—Package of 40... 
5149 | Plug—-Power cable plug—Less cap......... 20 | 4980 | Spring—Tension spring—Package of 5...... 


5014 | Scrap—Control box mounting strap......... 
FLEXIBLE SHAFT ASSEMBLIES 


5000 | Bracker—Flexible drive shaft connection REPRODUCER ASSEMBLIES 


bracker—Mounted on housing..........- 30 | 9597 | Coil—Field coil (L15)................05- 

4973 | Coupling—Tuning condenser flexible drive 9598 | Cone—Reproducer cone (L16)—Package of 5. 
shafe Coupling ..<5 «52. cevcvscessvacees 30 

9596 | Reproducer—Complete.............2500.> 


5141 | Coupling—Volume control flexible drive 
shaft coupling. .....2+.sscessereeee a .36 | 4995 Beer areata mounting screw—Pack- 
ABE IOC NO saa semrecaeatblors «AINE SAMs s eectaseS cs 
3903 | Screw—No. 8-32-3¢6"’ headless set screw for 
flexible drive shaft coupling—Package of 20. .36 | 5090 | Transformer—Outcput transformer (T3)..... 


TSE SoA Hu re ay aaa nan MISCELLANEOUS ASSEMBLIES 
Le Boyan, fo Cah ee) SERGIO We eee Ra 4.00 | 4244 | Cap—Grid contact cap—Package of 5....... 
CONTROL BOX ASSEMBLIES 4293 | Capacitor—O.5 mfd. ammeter capacitor..... 
4987 | Bezel—Station selector dial bezel.........+. 42, | 5025 | Capacicor—0.5 mfd. generator capacitor..... 
7865 | Box—Control box—Complete........+.++: 3.96 | 7874 | Case—Complece—With top and bottom 


Cover—Less SCTEWS... ccc eee cece cncces 


4 es * . 
786 Brackec—Mounting bracket and rear section Besa ee Bon OUee NOs Tek 


of control box housing.........-+++06- 30 
Pret, Coes oe a RA Ot dk a a eo 
49; — i falwerystal’s <ricisictst 
88 | Crystal—Station selector dial crystal 38 | 7953 Cover—Top cover of receiving case—Less 
4989 | Dial—Station selector dial...........000+- 20 SCTEWS. 05 e esc e cere reece esas esecees 
4981 | Gear—18-tooth intermediate drive gear..... AS 5023 | Fuse—15-ampere—Package of 5........... 
4979 | Gear—Indeaor dive get and basco ea ee 
7862 | Housing—Front section of control box | 4999 | Screw—No. 8-34" slotted hex-head self-tap- 
housing cc eae ss ace «cls eign mivie a aise’) .28 ping screw—Package of 5.........-.00-5 
7863 | Housing—Center section of control box 5037 | Shield—Radiotron shield. ...........-.00. 
USING ieerete ene rate reiionch's (olcaviel'e\ ol oye» tejievasel 32 
= 4992 | Scud—Receiver mounting stud, nuc and 
4990 | Indicator—Station selector (pointer) indicator. 10 washer—Package of 3..........020eceee 
4985 | Knob—Scation selector or volume control 5024 | Suppressor—Distribucor suppressor. ........ 
knob—Package of 5.......-ceeeeeeveee 62 | 


5067 | Vibrator—Complete..........0e eee eeeees 
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RCA Victor MODELS 117 AND 214 
Five-Tube, Two-Band, A. C. Superheterodyne Receivers 


SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


105-125 Volts, 50-60 Cycles 
pie eG Prequency Rati gS sc silo ticle c's eeg winiwlaln's Wak eis tyes 105-125 Volts, 25-60 Cycles 
105-125/195-250 Volts, 50-60 Cycles 
Pee CONSUMPCION <0.) Woe: Go. culate Ho's pees Sos tI ea rg cE a parasite Gh IPD 80 Watts 


(1) RCA-6A7 First Detector and Oscillator 
(2) RCA-6D6 I.F. Amplifier 
ecrorrons and Functions. ...0....4.+0+%++0+-405 (3) RCA-6B7 Second Detector, Audio Amplifier, A.V.C. 
(4) RCA-41 Power Output 
(5) RCA-80 Rectifier 


Miming Prequency Ranges. . vac o22 66 eee ee ee ees 


gh AE eS 540 to 1720 KC. and 2250 to 6850 KC. 


Alignment’ Frequencies.........-.+ 460 KC. (I.F.), 1720 KC. (R.F. and Oscillator) and 600 KC. (Oscillator) 
oo upeata PROLaR EE SA ee 2O een ie or eae et Cee ee 4.75 Watts 
Pere aC TUE . eh etait ie a2 wie = =< Bronce ye Oi alain NT DMN ieee Wi een a a 3.5 Watts 
(co yissilic pe 0 ee ee eee eo A eo ee Electrodynamic 
PHYSICAL SPECIFICATIONS 

Model 117 Model 214 
fal ainds <-¢ CSE CRE OS OS gtr eran eo earns a foo laches: 6 2 nals 3734 Inches 
a mE Settles ig Sey a iia flan 5.5 » sign see en 34 4 47 ANCHES >, 5. < oseeeeet 23 Inches 
Re ier, snl hp pe Otel macs te 2 ae eg pieten eA Os tlaches |<). 11, Seneemimtacc: 91% Inches 


The chassis employed in these two receivers are 
identical. Such distinctions as:—Short-wave recep- 
tion — Superhererodyne circuit — Diode detection — 
Automatic volume control—Resistance coupled audio 
—Tone control—Airplane selector dial—and Electro- 
dynamic speaker, characterize the design. 


Particular mounting methods are used for support- 
ing the chassis to the cabinet to exclude undesirable 
microphonic reaction between the speaker, and 
the Radiotrons and the variable tuning capacitor 
plates. 


Antenna-ground screw terminals are used to 
simplify and insure positive connection of the input 
leads. The terminals are also arranged to permit 
convenient mounting of a ‘‘Double-Doublet’’ antenna 
transformer available from the manufacturer of these 
receivers for use with the highly efficient “‘World- 
Wide’’ antenna. 


Additional service convenience is incorporated by 
use of a plug-connector attachment in the cable join- 
ing chassis to loudspeaker. This method allows the 
service man to remove the receiver from the cabinet 
without disturbing the speaker. 


DESCRIPTION OF ELECTRICAL CIRCUIT 


Five Radiotrons are associated in combination 
with a Superheterodyne circuit. Two of the Radio- 
trons are applied so as to obtain plural functions, 
thereby gaining more than the adequate results 
normally expected of a five-tube receiver. In the 
first stage of the circuit an RCA-6A7 pentagrid 
converter tube is employed as detector and local 
oscillator, the related external high-frequency circuits 
consisting of a tuned antenna transformer with a 


short-wave tap, and a three-winding oscillator coil 
assembly with changeover switches ganged to the 
antenna transformer s-w switch. Within the first 
detector tube, mixing of the signal and oscillator 
voltages is accomplished through electron coupling, 
the i-f appearing in the plate circuit. 


The i-f system operates at 460 kc. as the basic fre- 
quency. The presence of the natural period transformer 
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at the i-f output should be especially noted. Its use 
minimizes the number of line-up adjustments. 

The combined second detector-audio amplifier- 
a.v.c, stage utilizes an RCA-6B7, a duplex-diode 
pentode Radiotron. One diode connects directly to 
ground, the other is used for detection. Part of the 
detected signal is filtered to remove the audible 
fluctuations and is applied to the first and second 
Stages as a means of providing automatic volume 


BROWN -BLACK 
BROW ns 
BLACK ———= 
4] CABLE PLue 


BLUE-YELLO! 


INTERNAL CONNECTIONS 
OF SPEAKER 


Figure 3—Loudspeaker Wiring (Table Model) 


control. The audio component of the detected signal 
is amplified by the RCA-6B7 and conveyed to a 
resistance-capacitance coupling network. 

A power amplifier pentode, RCA-41, is used in the 
output stage and is coupled by a transformer to the 
low impedance voice coil of the speaker. 

Full-wave rectification is employed in the power- 
supply stage. The speaker field winding serves in the 
filter circuit as a reactor. 


INTERNAL CONNECTIONS 
OF SPEAKER 


Figure 4—Loudspeaker Wiring (Console Model) 


SERVICE DATA 


(1) Line-Up Capacitor Adjustments 


This receiver must be in correct electrical alignment 
in order to obtain maximum efficiency and best 
quality of performance. The circuits should be 
realigned after each major service or repair operation, 
and whenever there are positive indications that the 
adjustments have deviated from normal by ordinary 
usage. These indications will be present together and 
will have the nature of: low sensitivity, poor tone 
quality and irregular double-peaked tuning. 


A definite procedure must be applied in readjusting 
the line-up trimmers. The proper oscillator and 
indication equipment must also be used. Certain 
standard service instruments, which are useful for 
receiver adjustment, have been designed and made 
available by the manufacturer of this receiver. These 
are illustrated and described on page 2. 


(2) I-F Tuning Adjustments 


There are two i-f transformers associated in the 
intermediate amplifier system. The first of these 
transformers is tuned by accessible trimmers. The 
second transformer has a natural tuning inherent to 
its design. To obtain the correct alignment, proceed 
as follows: 


(a) Short circuit the antenna and ground terminals 
and tune the receiver so that no signal is 
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received. Set the volume control to its maxi- 
mum position. Ground the receiver. 


(b) Connect the output of the test oscillator be- 
tween the first detector control grid and chassis 
ground. Attach an indicating meter, such as 
is illustrated on page 2, to the speaker circuit. 


(c) Place the external oscillator into operation at 
460 kc. Adjust the output so that a slight 
registration occurs on the output indicator. 
The output should be set at as low a value as 
will give a convenient indication during 
adjustment; this requirement is important in 
that the a.v.c. action is voided by such a 
method. Adjust the secondary and primary 
trimmers (C18 and C17) of the first i-f 


transformer for maximum receiver output. 


R-F and Oscillator Adjustments 


Three trimmers are provided, two for adjustment 
at 1720 kc. and one for oscillator line-up at 600 kc. 
No adjustments are required on the short-wave 
bands. Locations of the trimmers are shown on 
Figure 5. They should be adjusted in the following 
manner: 

(a) Connect the’ output of the modulated Full 

Range Oscillator to the antenna and ground 
terminals of the receiver. Check the position 


(b) 


(c) 


of the dial pointer. It should sec exactly 
on the radial line, adjacent to the dial 
reading of 540 when the tuning capacitor 
plates are at full mesh. After correcting the 
dial pointer, place the receiver in operation 
and set the selector at 1720 kc., advance the 
volume control to maximum and turn the 
range switch to its broadcast position. 


Adjust the frequency of the external oscillator 
to 1720 kc. and regulate its output until a 
perceptible indication appears on the output 
indicator. This indication should be held at 
a minimum during the adjustments. The 
trimmers C44 and C45 should then be tuned 
to the point giving peak receiver output. 


Retune the test oscillator, setting its frequency 
to 600 kc. Turn the receiver selector control to 


_the point where the incoming oscillator signal 


is received best. This point will not always be 
exactly at 600 on the dial. Then adjust the 
low-frequency trimmer C40, simultaneously 
rocking the tuning capacitor slowly through 
the signal until maximum receiver output 
results from these combined operations. This 
adjustment must be made irrespective of dial 
calibration. It is advisable to repeat the 1720 
kc. adjustment of the oscillator trimmer C44 
in order to correct for any change caused by 
the tuning of C40. 
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Radiotron Socket Voltages 


The various normal operating voltages are given 
on Figure 5. As specified, they are referred to the 
chassis ground. Accuracy of measurements will be a 
function of the internal resistance of the voltmeter 
used. It is advisable to employ a meter having at 
least 1000 ohms per volt, and for each reading use 
the highest range which will give an acceptably 
accurate reading. General deviations from the values 
given, due to line voltage difference, should not be 
taken as indicating a defective condition. The 
erratic departure from normal of a single value or 
group of values should form the basis of circuit 
diagnosis. 


Code Interference 


In certain localities near to high-powered radio- 
telegraph stations operating at frequencies in the 
vicinity of 460 kc., slight code interference may be 
present. This adverse condition usually occurs over 
the entire tuning range, the strength of the interfer- 
ence not being affected by changing the station 
selector. A shielded wave trap, such as Part No. 
4539, is adaptable for suppressing interference of this 
type. It should be connected in series with the antenna 
lead at the receiver, with its green lead to the antenna, 
and its yellow lead to the antenna terminal. The trap 
must be accurately tuned to the interfering signal. 
The shield of the trap should be securely grounded to 
the receiver chassis. 
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Figure 5—Trimmer Locations and Radiotron Socket Voltages 
(Measured at 115 volts line supply —Maximum Volume Control—No Signal) 


Stock 
No. 


4379 
5043 
4880 


4427 
4244 
3861 
apc TA 
4913 
5044 
4914 
4881 
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5045 
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4908 
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3623 
3782 
3942 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 
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RECEIVER ASSEMBLIES 
Board—Terminal board—Engraved “ANT- 
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Bracket—First I.F. transformer mounting 
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Shield—Second I.F. transformer shield....... 
Shield—First I.F. transformer shield......... 
Shield—Oscillator coil shield.............. 
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List Stock 
Price No. 
7487 
3858 
4784 
$0.20 | 4785 
4786 
4904 
42 5052 
36 | 4900 
ae 4904 
oe 4898 
Gs 4897 
He 4899 
20 
oD: 
ios 
30 
5048 
oe 5046 
40 
4475 
ee 4340 
fey (maa58 
1.58 
1.22 
48 
ren 9579 
9533 
oe ets 
recivty MOLY 
1.00 | 9578 
2.00 | 4818 
22 
1.00 
4915 
4.00 | 9587 
4.00 | 9588 
5118 
1.00 
5419 
4.00 
9586 
4.00 | 4893 
88 
6755 
40 
6707 
40 | 4449 
45 | 6708 
28 
‘30 | 4917 
26 
5178 
18 


Description 
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REPRODUCER ASSEMBLIES 
(CONSOLE MODEL) : 


REPRODUCER ASSEMBLIES 
(TABLE MODEL) 


O16 19). 9: O'S OO: '0.0)\0:10\ 0 6 Sle 16 106.606 O50 else 6 si lene 


MISCELLANEOUS ASSEMBLIES 
Bezel—Metal bezel for station selector dial 
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Printed in U. S. A. 


SUPPLEMENT 


TO 
RCA ViIcTOR MODELS 118 AND Q2if 


SERVICE NOTES 


Recently manufactured receivers of Models 418 and 244 contain a number of modifications in circuit and 
assembly. These changes appear in the following data and on the schematic and wiring diagrams. The major 
items affected are the speaker cable connection, type of Radiotron in output stage, band switch and voltage 
divider system. 


Table Model Loudspeaker Wiring Console Model Loudspeaker Wiring 


RADIOTRON SOCKET VOLTAGES 


115-Volt, A. C. Line—Maximum Volume Control—No Signal 


Cathode to Screen Grid to 
Radiotron Crausd Volts, Ground Vee Plate to Ground Plate Current, Heater Volts, 
Volts, : M. A. A. C. 
Dic IDL AC. 
Detector 4105 265 3.5 
een Or Oscillator on — 220 4.5 ee 


RCA-6D6 I. F. 
RCA-6B7 2nd Det. 
RCA-42 Power 


Le Ted eee 8 SS aS Fa | 


: 690 
RCA-80 Rectifier sa fers (Plate to Plate) 


*Voltage calculated from 265V +B. 
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REPLACEMENT PARTS—Models 118 and 211 (1935 Production) 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


List Stock 
Price No. 


Stock 


No DescripTION Description 


4433 | Transformer—Second intermediate frequency 


CEIVER ASSEMBLIES 
NAG: transformer (L411, L12, C24, C22, C23, 


4379 | Board—Terminal board—Two terminals and 


link=Eneraved “ANTUGND sane $0.20 RS)o. et eae con chee made eee 
4880 Bick wae control mounting bracket.... 42 | 9512 Fone Ouran cransformer—105—125 
4427 | Brackec—Volume control mounting bracket. . .18 5 T we ae P CYCLES. +. « Ege 105-9508 
4244 | Cap—Grid contact cap......2.es ceseaeee 20 | 9543 aan eae transformer— 
ink: ope coy ae eae es eek 78 | 9511 | Transformer—Power transformer—105—125 
4793 | Capacitor—0.005 mfd. (C25)... 1... 0.0.. 205 eal, yo Se ou ee ee 
4868 | Capacitor—0.005 mid. ee oe alta 8 eee 20 olume control (R9, S1)............+.65. 
4883 | Capacitor—0.01 mfd. (C33).............. : DRIVE ASSEMBLIES 
4552 Gaui? me (Coty Rit pene oe 10194 eset sal for condenser drive assembly 
case en Ge 3 TE ackage OL ZO. Ao aisle oot asie et eae 
oe Gereeemen eee (G3) C19)..... Me Ca oH 4422 | Clucch—Condenser drive clutch assembly 
4509 | Capacitcor—80 mmfd. (C27).............. sills) 4474 eae sige lk ee : “di, i( SbI rae ie tis 4 i j sisters 
4791 | Capacitor—0.1 mfd. (C10, C20, C30)...... .24 Perilli aarsae sae Nabe oET ase Hato 
3597 | Capacitor—0.25 mfd. (C29, C38 ) 40 | 4450 | Dial—Scation selector dial (console model). . 
48141 Circo so pansta (C39 WER rc lee! ‘25 | 4434 | Drive—Tuning condenser drive assembly. ... 
4439 | Capacitor—3400 faimtd (C1 4) SL OMOHTOR. Wee "35 | 4340 | Lamp—Dial lamp—Package (3) | Se tote 
4881 hearty wea, Sie 79 | 4363 | Pointer—Station selector pointer (console 
Wire ieee a "60 model)... SNe oe 2 eee ieee eee 


4.05 | 4475 | Pointer—Scation selector pointer (table model). 
Neca’ ai Gana 4.05 | 3943 | Screen—Translucent screen for dial lamps— 


Package of 2g disease eee 
capacitors (C16, C34).................. 4.64 | 3229 | Socket—Dialilamp: socket: 05 ..0) 5 nee 
4358 | Clamp — Electrolytic capacitor mounting REPRODUCER ASSEMBLIES 
Clamp. tice sate ine eee ee A5 (TABLE MODEL) 


5087 


1 
Li) ca a Sealab epee ee ceria Reid 0 AR 
Condenser—2-gang variable tuning condenser 
(OLA 2) EE ee wea Oe Ei Be Si Grad: bite Bey ee ne oe ans ieee S Rina 
4788 | Insulacor—Radiotron socket insulatcor—Pack- ; 
ape ofS. iis ee ae een. Scale ; d 
3708 | Resistcor—600 ohms—Carbon type—{ watt | ggg | Ee = tw cette tee e eee e ee eee 
(R4, R7)}—Package of 5...........0000- 1 
4812 | Resiscor — 2600 ohms — Carbon'type-—- 3% | 9 pea | mee en ie ieee: 
watt (R22)—Package of 5..........004: OT Baok oli Teacher Oe pe ee 
4436 | Resiscor — 5000 ohms — Carbon cype— % | ff 7074 FANSEORINIES UE DUC ChAnStORmeS § 1127 0 ie 
wate (R12)—Package of 10............. 2.00 REPRODUCER ASSEMBLIES 
2240 | Resistor — 30,000 ohms — Carbon type — 4 (CONSOLE MODEL) 
3602 | Resicor-~60,000‘sins™—Cathon’ ypeiz'] "7 | 9590 | Coll—Field coil magnet and cone suppor 
site | Rerae, P RE RES, RiG) Package of 5..| 1.00 | goss | cone “Neproduatr Gone (Li3}—-Baclage oF 3. 
wane’ (RZ = Package Geis e iae anne e400 1 ones, Is Reproducer——Completey. sa. a2 ee 
3416 | Resistor—200,000 ohms—Carbon type—-2{ 4892 | Transformer—Output transformer (T2)..... 
watt (R13)—Package of 5..........005. 1.00 ASS 
6186 | Resiscor—500,000 ohms—Carbon type—% sce meade Tera 
watt (R14)—Package of 5.............. 1.00 | 6840 pes aa nee pails Sai reaerr cakes Tl 
4783 | Resiscor—1,100,000 ohms—Carbon type— eke : nS erate iN an cee ys pgeee dey 
\% watt (R6, Ri0)—Package of 5.......} 1.00 | 6706 Sane rotbey SEITE OLS ESCUCCH ORS 
62.42 Resistor peed, 2 megohms as Cacbon type poke yy a COITLOCICL e yeok. usiiskeueuaionsiiodeh dtskeleiredeneuceelenene 
watt (Ri1)—Package of 5.............. del 
4721 | Resistcor—Tapped resistor—One 10,000 ohm, Gp al Cee eamaeet nae peer ee ere 


two 5,000 ohm and one 500 ohm section 


oes eee eee eres ove 


88 model ole) eile) @1¢, © (6, Oue)\e)ererelibie ie ete eceveleks.ie)e lehenetein 
‘42 | 4449 | Knob—Stration selector, range switch, tone 
; control switch or volume control knob— 


48 Package ob.5). ieee eG eae ae eee 

CMsioke eres wie 6 ledsliere eyes elles atalelelie fe elle ie tants 35 6615 ee ring retaining ring for dial glass— 

PAO ETS tht "26 onsole model—Package of 5........... 

We 6708 | Ring—Spring retaining ring for dial glass— 

eee ee eS : able model—Package of 5............. 

4785 | Socket—6-contact output Radiotron socket... 15 4685 | Screw—Chassis mounting screw assembly— 
4786 | Sockec—6-contact i-f Radiotron socket...... 45 Comprising four screws, four spacers, four 
tate eeeee 45 lockwashers, four washers and eight cush- 

ions (for console model).............00- 

PHOS Ti RIO LD os OSA aah See 1.35 4446 | Screw—Chassis mounting screw assembly— 

5052 | Switch—Tone control switch (S6).......... 30 Comprising four screws, four spacers, four 
4431 | Transformer—First intermediate frequency ockwashers, four washers and eight cush- 
transformer (L9, L10, C13, C17, C18)....] 2.28 ions (for cable model}is 5. fies cue oie 
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RCA VICTOR MODEL 119 


Five-Tube, Two-Band, A. C. Superheterodyne Receiver 
SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


105-125 Volts, 50-60 Cycles 
105-125 Volts, 25-60 Cycles 
105-125/195-250 Volts, 50-60 Cycles 


Br mse eaNP ION eras ek hc Gigs Whe win vies Gitte Kis se de Fs eee Bae ni eane Maia De wine 80 Watts 


(1) RCA-6A7, First Detector and Oscillator 
(2) RCA-6D6, I.F. Amplifier 

Racdiotrons and Functions. ........-.6-2c01 + seme (3) RCA-6B7, Second Detector—Audio Amplifier-A.V.C. 
(4) RCA-41, Power Output 
(5) RCA-80, Rectifier 


Voltage and Frequency Ratings......... 0.00. cece eee eee eee ees 


Mauning Frequency Ranges... 5.0... ee ee ee 540 KC. to 1720 KC. and 1600 KC. to 3500 KC. 
Alignment Frequencies..........+-+-- 460 KC. (I.F.), 1720 KC. (R.F. and Oscillator) 600 KC. (Oscillator) 
sorted: Output... ec e cee eee tere tree ence sede wees er pees enemas sed 4.75 Watts 
re est semester isla Ne scat iors ettege une Suede tree o's ee ical ain RRL a 3.5 Watts 
MO i ails in tle sy sve nes aera ee se NS nae 6-Inch, Electro-Dynamic 


SS IVINS OR ee 15 Inches 
a ES 9 Se hee erga ee 135 Inches 
(cn on OT ie ORE UP SRR SO OR oS a a A ora 834 Inches 

This model contains a five-tube chassis, shock Service convenience has been an,especial requirement 
mounted into atable-type cabinet. Thesuperheterodyne in the layout and construction of this receiver. A plug- 
type of circuit is used, with such features of design as: connector attachment is used in the chassis to speaker 
Automatic volume control, diode detection, two-point cable which will allow ready removal of either unit 
tone control, illuminated full-vision dial scale, resist- without disturbing the other. Trimmer adjustments 
ance-coupled audio system, electrodynamic loudspeaker, are located at accessible points, and their number reduced 
and other important points of improvement. to the least that is consistent with efficient operation. 

ELECTRICAL CIRCUIT 

Five Radiotrons are associated in combination with The combined second detector—audio amplifier— 
a superheterodyne circuit. Two of the Radiotrons are a.v.c. stage, utilizes an RCA-6B7, a duplex-diode 
applied so as to obtain plural functions, thereby gaining pentode Radiotron. One diode connects directly to 
more than the adequate results normally expected of a ground, the other is used for detection. Part of the 
five-tube receiver. In the first stage of the circuit, an detected signal is filtered to remove the audible fluctua- 
RCA-6A7 pentagrid converter tube is employed as an tions and is applied to the first and second stages as a 
r-f amplifier and local oscillator, the related external means of providing automatic volume control. The 
high-frequency circuits consisting f a tuned antenna audio component of the detected signal is amplified by 
transformer with a short-wave tap. The oscillator the RCA-6B7 and conveyed to a resistance-capacitance 


second harmonic is used for the short-wave position. 
Within the first detector tube, mixing of signal and 
oscillator voltages is accomplished through electron 
coupling, the i-f appearing in the plate circuit. 


The i-f system operates at 460 kc. as the basic fre- 


coupling network. 

A power-amplifier pentode, RCA-41, is used in the 
output stage and is coupled by a transformer to the low 
impedance voice-coil of the speaker. 


quency. The presence of the natural period transformer Full-wave rectification is employed in the power- 
at the i-f output should be especially noted. Its use supply stage. The speaker field winding serves in the 
minimizes the number of line-up adjustments. filter circuit as a reactor. 
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SERVICE DATA 


(1) Line-Up Capacitor Adjustment: 


This receiver must be in correct electrical alignment 
in order to obtain maximum efficiency and best quality 
of performance. The circuits should be realigned after 
each major service or repair operation, and whenever 
there are positive indications that the adjustments have 
deviated from normal by ordinary usage. These indi- 
cations will be present together and will have the 
nature of: low sensitivity, poor tone quality and 
irregular double-peaked tuning. 


A definite procedure must be applied in readjusting 
the line-up trimmers. The proper oscillator and indica- 
tion equipment must also be used. A number of 
standard service instruments, which are useful for 
receiver adjustments, have been designed and made 
available by the manufacturer of this receiver. These 
are illustrated and described on page 2. 


(2) I-F Tuning Adjustments: 


There are two i-f transformers associated in the 
intermediate amplifier system. The first of these 


265V. l06Y 


sav. /(H) ©) 
OR, 
(C)_(S) /LEAMPL. 
6Y. ; 


Preece e ece ce ee 


transformers is tuned by accessible trimmers. The 
second transformer has a natural tuning inherent to 
its design and does not require adjustment. To obtain 
the correct alignment proceed as follows: 


(a) Short circuit the antenna and ground terminals 
and tune the receiver so that no signal is received. 
Set the volume control to its maximum posi- 
tion. Ground the receiver. 


(b) Connect the output of the test oscillator between 
the first detector control grid and chassis ground. 
Attach an indicating meter, such as is illustrated 
on page 2, to the speaker circuit. 


(c) Place the external oscillator into operation at 
460 kc. Adjust the output so that a slight 
registration occurs on the output indicator. The 
output should be set at as low a value as will 
give a convenient indication during adjustment; 
this requirement is important in that the a.v.c. 
action is voided by such a method. Adjust the 
secondary and primary trimmers (C418 and C17) 
of the first i-f transformer for maximum 
receiver Output. 


fee woe ee ww wee oe orn 
Gener nee e se eee - 
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tered posses 


% CANNOT BE MEASURED W/TH 
ORDINARY VOLTMETER 


Figure 3—Trimmer Locations and Radiotron Socket Voltages (Measured at 115 volts A. C. Supply— 
Maximum Volume Control—No Signal) 
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R. F. and Oscillator Adjustments : 


Three trimmers are provided, two for adjustment at 
1720 kc. and one for oscillator line-up at 600 kc. No 
adjustments are required on the short-wave bands. 
Locations of the trimmers are shown on Figure 3. 
They should be adjusted in the following manner: 


(a) Connect the output of the modulated Full Range 
Oscillator to the antenna and ground terminals 
of the receiver. Check the position of the dial 
pointer. It should set exactly on the radial line, 
adjacent to the dial reading of 540 when the 
tuning capacitor plates are at full mesh. After 
correcting the dial pointer, place the receiver in 
operation and set the selector at 1720 kc., 
advance the volume control to maximum and 
turn the range switch to its broadcast position. 


Adjust the frequency of the external oscillator 
to 1720 kc. and regulate irs output until a 
perceptible indication appears on the output 
indicator. This indication should be held at a 
minimum during the adjustments. The trim- 
mers C44 and C45 should then be tuned to 
the point giving peak receiver output. 


(b) 


(c) Re-tune the test oscillator, setting its frequency 
to 600 kc. Turn the receiver selector control 


OF RECEP. 


VOICE COIL 


Lt 
FIELD COIL 


OUT PUT 
TRANSF. 


to the point where the incoming oscillator 
signal is received best. This point will not 
always be exactly at 600 on the dial. Then 
adjust the low-frequency trimmer, C40, simul- 
taneously rocking the tuning capacitor slowly 
through the signal until maximum receiver 
output results from these combined operations. 
This adjustment must be made irrespective of 
dial calibration. It is advisable to repeat the 
1720 kc. adjustment of the oscillator trimmer 
C44, in order to correct for any change caused 
by the tuning of C40. 


Radiotron Socket Voltages 


The various normal operating voltages are given 
on Figure 3. As specified, they are referred to the 
chassis ground. Accuracy of measurements will be a 
function of the internal resistance of the voltmeter 
used. It is advisable to employ a meter having at 
least 1000 ohms per volt, and for each reading use 
the highest range which will give an acceptably 
accurate reading. General deviations from the values 
given, due to line voltage difference, should not be 
taken as indicating a defective condition. The erratic 
departure from normal of a single value or group of 
values should form the basis of circuit diagnosis. 
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INTERNAL CONNECTIONS 
OF SPEAKER 


Figure 4—Loudspeaker Wiring 
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REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DescriPTION a rf 
RECEIVER ASSEMBLIES 
Board—Terminal board—Engraved ‘‘'ANT-— 

7 a I en ee a nen Stree eg 0 Rae ed 5 $0.20 
Cap—-Contact\cap ae cant nine es eee .20 
Capacitor—Adjustable capacitor (C40)...... .78 
Capacitor-=-50!mimifd. (C8) alo leseta ee ee .20 
Capacitorz-570¢mmida (CA yee. ere .20 
Capacitor—8i10.minfd) (G27 8-0 dn. ese .20 
Capacitor—3400 mmfd. (C24). ........4.. .20 
@apacitorz-0.005anfdn (CZ 5)he es. eae eee .20 
Capacitor 0.005 midi (G32) rae. yenenaue .20 
Capacitor—0O,015 imfd. (G28)2 ) 05. 6. ae pia 
Capacicor—0;017 mid: ((G30)h ay oe WS 
Capacitor—0:05 mfd. (C5, C19). 0.2.2. a. 30 
Capacitor—0.4 mfd. (C10, C20, C30) ee 2D) 
Capacieor—-0.25) midi(G20. C38)a. ae Yee .40 
Capacitor40, mfds(G26)). sea ai .60 
Capacitor-—8:0 mid 2(G36) ne ace ae 1.05 
Capacitor-—10:0 mfd? (E35) Sass. sa ieee. 1.05 
Capacitor pack—Comprising two 4.0 mfd. 

Capacitors (GiiG a3 4) eee 1.64 
Clamp—Capacitor mounting clamp for Stock 

INo:} 4428 andNow 7,290.08 oe ee aS 
Goil=Anteanaicoll(Ei, 12) C5 R29 00 20. 1.28 
Coil-—Oscillator cotl{4 6). 4. ee 56 
Condenser—2-gang variable tuning condenser 

(ONCE. C44 CARRE? | EUR re re 3.48 
Resistor—600 ohms—Carbon type— 4 watt 

(R4, R7)—Packagetot’'5./0) 0a eee, 1.00 
Resistor—5S000 ohms—Carbon type— 4% watt 

(RAZ) ——PackagevotiOn.’: cee aa eee 2.00 


Resistor—30,000 ohms—Carbon type—1 
Wat TCECS)):.; ual sheatae Meet as ecu etn ya7) 


Resistor—60,000 ohms—Carbon type—% 


watt (R3, R15, Ri6)—Package of 5...... 1.00 
Resistor—100,000 ohms—Carbon type— 4 

watti(R2 Package of 5: 45.02 a eee 1.00 
Resistor—200,000 ohms—Carbon type—% 

watt (R13)—Package of 5.24. ae eee 1.00 
Resistor—500,000 ohms—Carbon type— 1% 

watt. (Ri14)—-Package GF 5 2.4 Wve oad 1.00 
Resistor—1,100,000 ohms—Carbon type— % 

watt: (R6)=—Package ofS... «5c ee Ue 1.00 
Resistor—2 megohms—Carbon type— 4 watt 

(R10, R11) Package ofiSa. a cites Seen 1.00 
Resistor—Tapped resistor—One 500 ohm, two 

5,000 ohm, and one 10,000 ohm sections 

(REZ URES RAOU RZ ean (eee ar nei .88 


Ring—Oscillator coil retaining ring......... .40 
Shield—Oscillator coil shield 


wl a a6. Bie! a\hel 6) 8) 6) ae) 6 


Stock 
No. 


3942 


3782 
7487 
5186 
4908 
3858 
4784 
4785 
4786 
4787 
5053 
4905 
4900 


4901 


4898 


4897 


4899 


4429 


DescriPTION oe 
Shield—First Detector and output Radiotron 
Shields. se ost eet hie ee Ae ee eel $0.18 
Shield—Second Detector Radiotron shield... . .26 
Shield—I.F. Radiotron shield.............. 25 
Shield—Firse I.F. transformer shield......... .28 
Shield—Second I.F. transformer shield....... 45 
Sockee—-Dial lamp.socket. 205 400 ase .26 
Socket—4-contact Radiotron socket......... 15 
Socket—6-contact Radiotron socket......... AS 
Socketc—6-contact Radiotron socket......... A5 
Socket—7-contact Radiotron socket......... A5 
Switch—Range switch (S2)............... .50 
Switch—Tone control switch (S5).......... 30 
Transformer—First intermediate frequency 
transformer (9 "L10;C17G18 ieee 225 
Transformer—Second intermediate frequency 
transformer (L1i1, L12, C23, R8, R21)....] 4.50 
Transformer—Power transformer—105-125 
volts —25-50' cyclest)ii 0) SS i eee eee 555 
Transformer—Power transformer—105-125 
voles—50-60 cycles (T1).......2..00-> 3.98 
Transformer—Power transformer—105-125/ 
200-240 volts—40-60 cycles............ 4.05 
Volume icontroli(R9\¢St))ceae ee ee 1.40 
REPRODUCER ASSEMBLIES 
Cable—3 conductor reproducer cable—Com- 
plete with 3-contact female connector... .. 50 
Coil—Field coil, magnet and cone support 
U4 RIN ee te oe 2.48 
Cone—Reproducer cone (L13)—Package of 5.] 3.55 
Connector—3-contact male connector for re- 
producer cable. '. 3 Saas een ener 20 
Connector—3-contact female connector for 
reproducer cable.); . weyieceeanee ae 25 
Reproducer—Completcstrs.. 0.58 eae eee 5.95 
Transformer—Output transformer (T2)..... 1.48 
MISCELLANEOUS ASSEMBLY 
Dial—Scation selector dial scale............ oe 
Knob—Stration selector knob—Package of 5.. 55 
Knob—Volume control, range switch, or tone 
control knob—Package of 5............. .60 
Lamp—Sration selector dial lamp—Package of 5 .60 
Pointer—Station selector pointer........... 5 
Reflector—Sration selector dial reflector...... 30 
Sctew—Chassis mounting screw—Compris- 
ing one screw, and one washer—Package of 4. AS 


RCA Victor MODELS 125 AND 225 
Six-Tube, Two-Band, A. C. Receivers 
SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


105-125 Volts, 50-60 Cycles 

Voltage and Frequency Ratings. ......... eee eee e eee eee eee e eens }105-125 Volts, 25-60 Cycles 
405-125/200-250 Volts, 50-60 Cycles 
Power Consumption..........0cce cece cece cece cece eee eee eee eee seensser ese e scene sseeenes 85 Watts 


(1) RCA-6A7 Oscillator and First Detector 
(2) RCA-6D6 I.F. Amplifier 
Pdsortoms and Functions. «1 ..0so..nceerpsccne ce seees (3) RCA-6D6 I.F. Amplifier 
(4) RCA-6B7 Detector A.F. Amplifier and A.V.C. 
(5) RCA-44 Power Output 
(6) RCA-80 Rectifier 
Tuning Frequency Ranges.......2...2seee cece cee eeeeeeees 540 KC.-1720 KC. and 5400 KC.-18,000 KC. 
Alignment Frequencies 
460 KC. (I.F.), 600 KC. (Osc.), 1720 KC. (Osc. and Det.) and 18,000 KC. (Osc. and Det.) 
Bert ates. Rie ce Ge ee meade sas Ss s = Welton g nin 'e se Tas oe ee ono eee oye sini e's « 1.75 Watts 
POM eT GED UL Fern oa hea ain eo eoeiels ¢ <n 6)a «a a egbbta lei 054 vii p ols Wine) die «ole nin tig aielbyaje wines 3.5 Watts 


PHYSICAL SPECIFICATIONS 


Model 125 Model 225 

BENG he ean sna ols ciniege Pes ee ree vs se ec ainiime Ane os AT Ve laches cv eee oe 38 Inches 
EN IT ad Bie gies a a Piece a's © ote ee imayes rn dots 1450 Inches, 2s see es +10 2434 Inches 
PEPER ee ie ewes coe tet tinier ess s sees sete seer an temic hits «i's 105¢ Inches........... »o. 4134 Inches 

These six-tube, two-band receivers si aa identical the output when atmospheric fluctuations cause fading. 
chassis assemblies, which are designed for frequency This feature is of prime importance when receiving 
coverage of the standard broadcast band and the more short-wave signals. 
important short-wave bands now in use for trans- 
oceanic broadcast work. Reproduction of good quality is obtained from a 

A variable ratio drive is used in combination with pentode output tube operating into a uniformly effi- 
an ‘‘airplane”’ type dial to simplify the accurate tuning cient loudspeaker. Tone control is provided in the 
necessary for proper reception of the short-wave power output stage so that by operating a double 
signals. An automatic volume control system is in- throw switch, the high frequency response may be 
corporated in the circuits of the receiver which stabilizes reduced by a predetermined amount. 


DESCRIPTION OF ELECTRICAL CIRCUIT 


The circuit embodied in this receiver is of the detector tube which is an RCA-6A7. This tube also 
superheterodyne type. Its layout is shown schematically serves, by the coordinate arrangement of its elements, 
in Figure 3. Two ranges of tuning are provided by to generate the local oscillation required for su erhet- 
two separate sets of coils. A tuned transformer is erodyne operation. The local oscillation is mo ulated 
employed to couple the antenna system into the first with the incoming signal by the mutual effect of the 
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tube elements on the electron flow. The difference beat 
frequency of these two signals is amplified by this 
same tube and delivered to the i-f amplifier system. 
There are two Radiotron 6D6 tubes used for i-f 
amplification. Three transformers intercouple- these 
tubes. The primaries and secondaries of two of these 
transformers are resonated to the intermediate fre- 
quency (460 kc.). The third i-f transformer has no 
adjustable capacitors; its natural tuning is such as to 
obtain the desired selectivity and efficiency. Diode 
detection is performed in an RCA-6B7 tube, a duplex 
diode pentode. The signal from the i-f system is 
pope to one of the diodes of the cube, where 
detection takes place. The remaining diode is tied 
solidly to ground. 


A voltage having the character of an audio wave 
superimposed upon a constant d-c is developed by the 
detection process across the manual volume control 
resistor Ri4. The d-c portion of this voltage, which 
is dependent upon the strength of the carrier of the 
Seca being received, is used to automatically 
regulate the control grid bias voltages of the first- 
detector and the i-f amplifier stages. Maximum 
control is used on the detector and first i-f, while a 
reduced amount of control is applied to the second i-f. 
A portion of the audio component of the detected 


SERVICE 


(1) Line-Up Adjustments 


Maximum efficiency and best quality of performance 
will only be obtained when the circuits are in proper 
alignment. ‘‘Trimmer’’ capacitors are Pauidell at 
accessible locations on the receiver chassis for accu- 
rately realigning the circuits when they have deviated 
from normal. Incorrect alignment is usually evidenced 
by low sensitivity, poor quality and irregular double- 
peaked tuning. 

It is important in re-adjusting the line-up trimmers 
to use proper oscillator and indicator apparatus. Cer- 
tain standard service instruments, which are useful in 
making these adjustments, have been devised and 
made available to the service man by the manufacturer 
of this receiver. They are illustrated and described on 
page 2. 


Preliminary Tests 


Before making any adjustments, it is wise to de- 
termine the correctness of the existing alignment. 
This may be done by supplying a signal to the circuit 
(r-f, oscillator or i-f) from the “Full-Range Oscilla- 
tor,’ and inserting the ‘“Tuning Wand”’ into the coils 
involved. The ‘“Tuning Wand” consists of a bakelite 
rod having a brass cylinder attached to one end, and 
a small core of finely divided iron compacted into the 
opposite end. By inserting the brass cylinder end into 
the center of a particular coil, through the opening 
provided in the top of the shield as shown in Figure 4, 
the inductance of the coil is lowered, and therefore, the 
resonant frequency is increased. Placing the other end 
(iron filing core) into the coil raises the inductance and 
conversely decreases the resonant frequency. Thus it is 
apparent, that if the circuits are in exact resonance 
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voltage appearing across the manual volume control 
is carried chioagh the variable arm and a blockin 

condenser to the control grid of the RCA-6B7, hich 
simultaneously functions to provide audio amplifica- 
tion. The audio signal is conducted from the detector 
—a-f amplifier—a.v.c. stage to the power-output tube 
through a resistance-capacitance network. At this 
point there is provision for changing the audio response 
of the receiver, so that proper results will be obtained 
in both the long-wave and the short-wave bands. As 
shown on the schematic, the switch S7 operates so 
that for long-wave reception the resistor R25 and 
condenser C32 are in series with the plate resistor R17, 
while for short-wave reception the. resiscor-condenser 
combination is shorted out. The output cube delivers 
a high-level high-quality signal to the electro-dynamic 
loudapeake through an efficiently designed matchin 

transformer. A two-point tone control consisting o 

a small capacitor and a single pole switch is con- 
nected in the plate circuit of the RCA-44 output tube. 


Direct current voltages required are obtained from 
a full-wave rectifier system. The electro-dynamic 
speaker receives its magnetization current from the 
rectifier tube, an RCA-80. It is connected into the 
circuit so that it will function as a reactor for filtering 
of the plate currents. 


DATA 
with the standard stecal of the “‘Full-Range Oscilla- 


tor,” the insertion of either end of the wand will cause 
a reduction of receiver output; whereas if the circuits 


FRONT OF BASE 


Figure 1—Locations of Coils 


are not in tune or resonance with the incoming signal, 
one end will bring about an increase of the signal, and 
the other end will cause a decrease. When an increase 
in signal is obtained with the iron filled end of the 
maT an increase of the inductance and decrease in 
frequency of resonance is indicated. The trimmer con- 
denser associated with the circuit under test will there- 
fore require adjustment so as to increase its capacitance. 
The reverse occurs when a gain in signal is obtained 
when using the brass cylinder end of the wand. 


Changes Indicated By Wand 


Wand Signal Trimmer 
BEASS er ee és Decrease Rione 
ork Saas a Decrease a ea. Me 

TASS es cs oe Increase D 

hy eee Decréase| °° ee ecrease 
Brass oe Baths. «iis £ Decrease |) 1, Wen utane increase 
PRO Gad hhees. rena Increase 


The following procedure should be applied: 


I-F Tuning Adjustments 


The four i-f trimmer screws shown on Figure 2 
must be tuned to 460 kc., as explained below: 


(a) Short circuit the antenna and ground terminals 
of the receiver to prevent external signal pick- 
up. Set the volume control to maximum an 
attach a good ground connection to the receiver. 


(b) Feed the test oscillator output to the control 
grid of the first-detector. Connect an output 
indicator to the voice coil circuit. Regular 
the oscillator output control so that a slight 
indication occurs on the indicating instrument. 


(c) Adjust the secondary and primary trimmers of 
the second i-f transformer for maximum (peak) 


109V. 257¥.  2°2:.LE TRANSE. 


ANT. COIL 


output. Then tune the first i-f transformer in 
a similar manner. The oscillator output 
should be maintained at as low a level as will 
give a good output indication. This will keep 
the signal from being affected by the a.v.c. 
action of the receiver. A slight improvement 
in line-up may be obtained by repeating the 
above procedure, since there is an interlocking 
effect between the several tuned circuits. 


R-F and Oscillator Adjustments 


The trimmer capacitor locations for the r-f and 
oscillator stages are indicated on Figure 2. Their ad- 
justments should be performed as follows: 


(a) Attach the oscillator output to the antenna- 
ground terminals of the receiver. 


(b) Check the dial pointer and correct its position 
if necessary. It should be coincident with the 
dial marking adjacent to 540 when the gang 
condenser plates are in full mesh. 


(c) With the external oscillator tuned to 1720 kc., 
and its output adjusted for the critical minimum 
at full volume control, set the station selector 
to the 1720 scale marking. Turn the range 
switch to its right position and adjust the 
trimmers C10 and C1 on Figure 2 to give 


% CANNOT BE MEASURED WITH 
ORDINARY VOLTMETER 


Figure 2—Trimmer Locations and Radiotron Socket Voltages to Ground 
(Measured at 115-volt A.C. Supply—Maximum Volume Control—No Signal) 
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maximum (peak) receiver output. Then shift 
the oscillator frequency to 600 kc., and tune 
in this signal on the receiver. Adjust the oscil- 
lator trimmer, C8, simultaneously rocking the 
tuning condenser slowly through the signal 
until the maximum output obtainable results 
from the two combined operations. The dial 
calibration should be disregarded for this 
adjustment. The oscillator trimmer C10 
should be retuned at 1720 kc. to correct for 
any change caused by the 600 kc. adjustment. 


(d) Turn the receiver range switch to its left 
(short-wave) position and set the station selec- 
tor at the 18 megacycle dial marking. Tune the 
test oscillator to 18,000 kc. and regulate its 
output to produce a noticeable indication at the 
receiver output. Adjust C2 and C11 of the 
antenna and oscillator coils for maximum re- 
ceiver output. There will be two positions of 
the trimmers which give maximum signal. On 
the oscillator, the position of minimum ca- 
pacitance is correct; whereas the position of 
maximum capacitance is proper on the antenna 
trimmer. The latter should be made while 
slowly rocking the variable tuning condenser 
through the signal. 


It is important in making the foregoing adjustments 
to have the receiver operating at maximum sensitivity 
and using as low an input as will give an accurate 
output indication. This procedure will obviate the 
broadness of tuning apparent from the effect of auto- 
matic volume control. 


(2) Circuit Voltages | 
Refer to Figure 2. The voltages indicated at the 
various socket contacts are measured to the chassis. 


240 V. Ti 
BLACK-REO-TR BROWN 
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USE FOR PHONO. 
MOTOR ONLY 


INTERNAL CONNECTIONS OF POWER TRANSF. 
Figure 5—Universal Transformer Connections 


They represent the values which apply to a receiver 
in normal operating condition at the specified supply 


voltage. At other voltages, a consistent difference will 
be perceptible for all readings. Such a general devia- 
tion, due to line voltage, should not be judged as a 
sign of defective circuit conditions, but rather the 
erratic measurement used as a basis for the circuit 
analysis. 


Accuracy of the voltage measurements will be a 
function of the internal resistance of the voltmeter used. 
It is advisable to employ a meter having at least 1000 
ohms per volt and for each reading use the highest 
range which will give an acceptably accurate reading. 


Figure 6—Loudspeaker Wiring—Console Model 


(3) Code Interference 


In certain localities near to high-powered radio- 
telegraph stations operating at frequencies in the 
vicinity of 460 kc., slight code interference may be 
present on both bands of the receiver. This adverse 
condition usually occurs over the entire tuning range 
of each band, and is not affected by change of tuning. 
To overcome this interference, a shielded wave trap, 
such as part No. 4539, should be installed. This 
trap consists of a parallel resonant circuit, tuned by 
two trimmer capacitors. It should be connected in 
series with the antenna input lead at the receiver. The 
connections should be arranged so that a minimum 
of exposed (unshielded) lead is left becween the trap 
and the band switch or the shielded input lead of the 
receiver. The trap is mountable by means of two 
holes provided in the chassis between the first i-f 
transformer shield and the oscillator coil shield. The 
can of the trap should be securely grounded. The 
trimmers must be accurately tuned to suppress the 
undesired station. 


(4) 220-Volt Transformer Connections 


The 220-110 volt, 50-60 cycle transformer fur- 
nished with some instruments has taps for a variety 
of voltages. These taps are located on the trans- 
former assembly, and are accessible without removing 
the chassis from the cabinet. A schematic of the 
transformer with colors of its leads is shown in 
Figure 5. 
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OUTPUT INTERNAL CONNECTIONS 
TRANSF. OF SPEAKER 


Figure 7—Loudspeaker Wiring—Table Model 


RADIOTRON SOCKET VOLTAGES 
(Referred to ground) 


Maximum Volume Control—No Signal—115 Volts A.C. Input 


Screen Grid to Cathode to : 
1 Plate H 
Radiotron Z Vole, re Ground Volts, Ground Volts, Chrent cA 
D.C. D.C. 
— el 
Oscillator 185 — =a pS: Fi 
TG A ee 
Detector 265 109 9.5 1.6 6.3 
RCA-6D6 First I.F. 257 409 alaliA2 Wp 6.3 
RCA-6D6 Second J.F. 265 409 8.3 6.6 6.3 
RCA-6B7 Second Det. 80* 109 4.5 0.3 6.3 
RCA-41 Power 255 265 18.0 30.0 6.3 
RCA-80 Rectifier 345/345 — ~—— 68.0 5.0 


*Calculated from -+B. 
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REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


Stock List Stock List 
No. DescriPpTION Price No. Descawrion Pace 


RECEIVER ASSEMBLIES 5109 | Resistor—i2,000 ohms—Carbon type— 4 


4880) | "Beacker “\ Taree cancel teeren macnn watt (R15)—Package of 5.............. $1.00 
bracket 2) a) eNieise Sete 18: os tekpiisheiiehe, ela atevletatekelerete nes $0.12 5114 Resistor — 15,000 ohms a Carbon type — 4 
4427 | Bracket—Volume control mounting bracket. . 18 hola etn ence aenene co ae 
i as 
1998 | Bracken Riccrtolycic capacitor bracket forces |) |= a la wae (Roieto, Rane 
: : 3118. | Resistor—100,000 ohms—Carbon type— 1% 
4693 eee capacitor bracket for ca- 15 watt (Ri, R7)—Package of 5......... ne 1.00 
1 — eS 
3861 | Capacitor—Adjuscable trimmer capacitor (C8). .78 5027 Baer Riv} Paes ate ; a | 4.00 
5094 | Capacitor—50 mmfd. (C5)............... .20 5108 | Resiscor—330,000 ohms—Carbon type— XY 
3981 | Capacitor-—300 mmfd. (C27):............ 30 watt (R25)}—Package of 5.............. 1.00 
itor— 5110 | Resistor—680,000 ohms—Carbon type—% 
4811 | Capacitor—340 mmfd. (D2) Te UR ie 25 watt (R18)--Package of SUNY rag 1.00 
4210 | Capacitor—600 mmfd. (C728) ee ae) Veen PAs | 4783 | Resistor—41,100,000 ohms—Carbon type—34 
5115 | Capacitor—1350 mmfd. (C31)............ 25 watt (Ri1)—Package of 5.............. 1.00 
443 @ i (CAD eek is 6242 | Resistor—2 megohms—Carbon type— 4 watt 
oth Pa iamNTR ni Caml: Re (R12, Ri6)—PackageofS.0. 0) 1.00 
4881 | C itor—34 fd. Hick ae dbasad fie : 
6 SA oes eee a0 4721 | Resistcor—Tapped—One 500, one 10,000 and 
5107 | Capacitor—0.0025 mfd. (C38)............ 16 aes me ohm sections (R21, R22, R23, =e 
4793 | Capacitor—0.005 mfd. (PAS) UR AS IN Rt ZO | 2p tent). Yee ta AN eal) 2 me i 
4868 | Cc —0,005 mfd. (C35) 4524 | Shield—Antenna, I.F. or oscillator coil shield. . 42 
apacitor—O, IEG (CSD), wiesuere obaaene .20 


3942 | Shield—First detector and output Radiotron 


3206 || Capacitor —0.017 «mtd (Gaa nee hive) ea 25 shiek. 70. centers Lov 0 ae ea 18 
4883 | Capacitor—0.01 mfd. (C59). oe ee eee eee .20 3782 | Shield—Second detector Radiotron shield. ... .26 
4836 | Capacitor—0.05 mfd. (C4, C18, C24)...... 30 7487 | Shield—I.F. Radiotron shield.............. 25 
4886 i 
ak Spbscttor 005i mitd (C72) gee i a 4784 | Socket—4-contact Radiotron socket......... A5 
C icor—0.1 mfd. (C7, C19, C25, C33)... 22 
ae ba aie ) 4785 | Socket—6-contact Radiotron socket......... MS 
4885 | Capacitor—0.1 mfd. (C16) 25 oe regia es .28 ah Rad k 
—6 iotron socket.......:. ‘ 
3597 | Capacitor—0.25 mfd. (C32) $28 eee .40 pies e Leesaiialtt ka a oa 
3796 IW Capacities. 0) aif (C30) 60 4787 | Socket—7-contact Radiotron socket......... A5 
7790 | Capacitor—10.0 mfd. (C36). .....0... 0.0, 1.05 | 9?) REND on pee a 
5101 | Capacitor pack—C ising two 8. mfd. and ‘ F 
pe 4. eed. ecions (OLE C23, C37 \ = ..| 2.44 | 5100 Switch—Range switch (S2, $3, S4, S5, S7)... 1.20 
5087 | Coil—Antenna coil (L1, L2, L3, L4,C1,C2).| 4.86 | 5052 | Switch—Tone control switch (S6).......... .30 
5089 | Coil—Oscillator coil (ESV LG lL 7S sa Gi0 9512 | Transformer—Power transformer—105—125 
SEO ea ea we eens ean UNG est 1.90 Volts-—-2 5-40 cycles, fan a eee 6.58 
4504 Condenser—2-gang tuning condenser (C3, C6).| 2.78 9513 | Transformer—Power transformer—105—125 if, 
5104. Vead ——-Shiclte d= Single cnductors eee 210-240 volts—40-60 cycles............ 4.85 
range switch to antenna terminal board.... 30 | 9544 Transformer—Power transformer—105—125 
5106 Lead—Shielded—2-conductor—From voliime volts—-50-60'cycles (GE4). 5:0 ten ee 4.78 
Se eccrcer | gp | 5102 | Thnfomerfie, incendie fesseny | 
SA : transformer ; h i Bs WOR we : 
5112 | Resistor—1000 hms—C —1 
“(R2, R10)—Package erie Oe ; res 4.00 | 25103 | Transformer—Second intermediate frequency 
asia : z : transformer (C11, Li2, C20 G74 as ee 1.98 
esistor—2600 —Carb —} 
(R4, R6, Ro} Pies wee : GO? 1.00 | 5105 | Transformer—Third intermediate frequency 
ult a rae Py transformer (13,014) R13). 96) yee nee 1.65 
esistor—. ohms—Carbon type— 14 watt 
(RB)! Packagelol 5m MN k ae net 1.00 | 4429 | Volume control (R14, S1).............--. 1.40 
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Stock 


REPLACEMENT PARTS (Continued) 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DescrirTion 


CONDENSER DRIVE 
ASSEMBLIES 


Dial—Station selector dial—Console model. . 
Dial—Station selector dial—Table model.... 


Drive—Tuning condenser drive assembly— 
Poranleteen Aa calves ple cies s/ale @ wis eine se 


Indicator—Station selector (pointer) indicator 


—Table model 


Indicator—Station selector (pointer) indicator 
Console model 


eco e ore er eee ee eee eee eee et 


Lamp—Dial lamp—Package of 5.......... 


Screen—Translucent screen for dial light—Pack- 
APCHORNA ela > Coa wile’ Sy ov dtuie Selsey ae isle 


REPRODUCER ASSEMBLIES 
TABLE MODEL 


Cable—3-conductor reproducer cable........ 
Coil—Field coil, magnet and cone support 
L16) 


eee er eee eo ree ee eee ee eee e reer ee ose 


Cone—Reproducer cone (L15)—Package of 5 


Plug—3-contact plug—Male section for re- 
DEGHUCEEICAUNEE . cclesntnc srs nine fie vines As 


Plug—3-conract plug—Female section for re- 
PIUCer aNd y eis sais + wae ine meres & + 


Reproducer—Complete........+. Eee ees 
Transformer—Output transformer (T2)..... 


REPRODUCER ASSEMBLIES 
CONSOLE MODEL 

Cable—3-conductor reproducer cable........ 

Coil—Field coil, magnet and cone support 


(L16) 


e1'e..0) G6 a) Be) 6 0 (6 0 0.0) .6 @ 6 0 6 60 © 0) 0 6) 6 se 8 


List Stock 
Price No. 
8935 
5118 
$0.52 
76 | 54149 
2.42 | 9589 
1g | 1892 
18 
60 | 6755 
ao 6840 
32 
6707 
50 | 6614 
2.18 4449 
3.55 
ine 6708 
25 | 6615 
5.95 
1.48 | 4446 
5q | 3184 
4.20 


dil 


DescrieTION 


Cone—Reproducer cone (L15)—Package of 5 


Plug—3-contact plug—Male section for re- 
producer cable... iciee -cie se ccenscess ess 


Plug—3-contact plug—Female section for re- 
producer cable «6 .caten desis sles seins aos 


Reproducer—Complete.......-.-.ssseeee: 
Transformer—Output transformer (T2)..... 


MISCELLANEOUS ASSEMBLIES 


Bezel—Station selector dial escutcheon bezel 
—Table model 


eceresreneeecvreeee sees eee ee 


Bezel—Stration selector dial escutcheon bezel 
—Console model 


ever erere esr eee te eee eee eee 


dial glass—Table 


O66 6 2 6 ws Cle 6 6/0 we 610) 8 © 6 Om 6 6 © 0) 26 6.6 © 


Glass—Station selector 
model 


rae Toa dl oa 24) Bh (ed a 


Knob—Station selector, volume control, band 
switch or tone control knob—Package of 5. 


Ring—Spring retaining ring for dial glass— 
Table Dead Packaee i ee 


Ring—Spring retaining ring for dial glass— 
Console model—Package of 5........-.. 
Screw—Chassis mounting assembly—Com- 
prising four screws, four spacers, eight cush- 
ions, four washers and four lockwashers— 
oritable modell sc poses oe ale eee tenes 


Screw—Chassis mounting assembly—Com- 
prising one screw, one spacer, two cushions, 
one washer and one lockwasher—Package 
of 4—For console model 
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RCA VICTOR MODELS 128-E AND 224-E 


Six-Tube, Three-Band A. C. Receivers 
SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


Wicitare Rating 6... cen. edema 105-125 Volts and 100-130/195-250 Volts (Double Range Transformer) 
Eas) can RESET PIA a: Ge SMM REE 5 RRs ey) er ns 2 eee 50-60 Cycles 
Pee Sanstption fr re oo jaa cn EP eM es a gos a a 85 Warts (All Frequencies) 


Type and Number of Radiotrons. . . 2 RCA-6D6, 1 RCA-6A7, 1 RCA-6B7, 1 RCA-414, 1 RCA-80— Total, 6 


Mipine Frequency Range... ....25 2 sss -menn es ee eee artes Band B— 540K. C- 1720 K. C. 

Band C—5400 K. C.-18,000 K.'C. 
Line-Up Frequencies............--- 175 K. C., 410 K. C., 460 K. C.,, 600 K. C., 1720 KeGi8,000:K 3C: 
Rr ad iscorted (epilt. op cc oe 2 Bhi ee eat st ie ne ce ee edie ewer since tas 1.9 Watts 
DO aC) bee oa one een gd oie wie eS «ti Ba ees mee 3.5 Watts 


PHYSICAL SPECIFICATIONS 4,05.) wk ne 


ee NR ae ee to einin Soyer ie ot Hate ee eS 2054 Inches 441 Inches 
Se ad ne A aoe eee arn ke ee a 1634 Inches 2414 Inches 
oso eae Rs SO ee Se 111% Inches 12% Inches 

This six-tube, three-band A. C. super-heterodyne portant operating features, make this an outstanding 
receiver is of the ‘“‘all-wave’’ type and has a tuning receiver of its type. 


Operating features include a full vision ‘‘airplane”’ 
type dial, double-ratio vernier drive, high frequency 
tone control, three-position band switch with visual 


range of from 140 K. C. to 440 K. C., 540 Kea. to 
1720 K. C., and 5400 K. C. to 18,000 K. C. This 


pune cAnee includes all of the ieaperant short-wave band indicator on dial and an automatic volume con- 
broadcasting, standard broadcasting and European trol. High tonal fidelity is realized by adequate power 
broadcasting bands. Excellent sensitivity, selectivity output, 1.9 watts undistorted, and well designed 
and tone quality, together with a number of im- reproducer units. 

DESCRIPTION OF ELECTRICAL CIRCUIT 

The general circuit arrangement consists of an R. F. In conjunction with these three tuned circuits, it is 
stage, a combined oscillator and first detector, an ea ce well to point out that three different groups of tuned 
stage, a combined second detector and automatic circuits are used, one for each tuning band. A three- 
volume control and a single Pentode output stage. position selector switch is provided for selecting the 
An RCA-80 rectifier, together with a suitable filtering band in which the desired signal is located. In 
system, provides plate and grid voltages for all tubes addition to selecting the desired coil system, additional 
and field excitation for the loudspeaker. Figure 1 groups of contacts are provided for short-circuiting 
shows the schematic circuit diagram, Figure 2 the the Band A coils when using Band B and the Band B 
chassis wiring, and Figures 3 and 4 the loudspeaker coils together with the Band A oscillator coil when 
wiring. using Band C. 

‘The signal enters the receiver through a shielded The output of the first detector, which is the I. F. 
antenna lead and is applied to the grid of the R. F. signal (460 K. C.), is fed directly through two tuned 
tube through the antenna coupling transformer. The circuits to the grid of the I. F. amplifier stage. The 
secondary of this transformer is tuned to the signal I. F. stage, which utilizes Radiotron RCA-6D6, uses 
frequency by means of one unit of the gang-capacitor. two transformers, which consist of four tuned circuits, 
The output of this stage is transformer coupled to the all of which are tuned to 460 K. C. 
grid circuit of the first detector, which is also tuned to The output of the I. F. amplifier is then apoledica 
the signal frequency by a unit of the gang-capacitor. the diode electrodes of the RCA-6B7, which is a com- 

Combined with the signal in the first detector is the bined second detector, automatic volume control and 
local oscillator, which is always at a 460 | eats Gs A. F. amplifier. The direct current component of the 
frequency difference (higher) from the signal frequency. rectified signal produces a voltage drop across resistor 
A separate coil system and the third unit of the gang- R-42. The full voltage drop constitutes the automatic 
capacitor are used in this circuit. bias voleage for the R. F. while a tap is provided for 
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Figure 2—Chassis Wiring Diagram 
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the first detector and I. F. voltage. These automatic 
bias voltages for the R. F. first detector and I. F. give 
the automatic volume control action of the receiver. 
The volume control selects the amount of audio 


Figure 3—Table Loudspeaker Wiring 


voltage that is applied to the grid of the RCA-6B7 
and thereby regulates the audio output of the entire 
receiver. : 

The qa of the RCA-6B7 is resistance coupled to 
the grid of the RCA-41 tube, which is the power out- 
put amplifier. This tube is operated as a Pentode and 
provides high audio gain and satisfactory output 
power. The plate circuit of the output stage is matched 
to the cone coil of the reproducer by means of a step- 
down transformer. 


It should be noted that a small capacitor, C-50, is 
connected in series with C-39 during operation on 
Band C. This reduces the lower frequency output on 
this band which insures better operation. 

The tone control consists of a variable resistor and 
fixed capacitor connected in series across the primary 


CHASSIS ~ 
wes: te 5 Li ae 
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RED TR. BLACK TR. 


BLACK: REOTR. 


POWER 
TRANSF. 
SRED- BLACK 
soveal 
CORD SPLiceE 


of the output transformer. At the minimum resistance 
position of the variable resistor, maximum attenuation 
of the high audio frequencies is obtained. 


Plate and grid voltages for all tubes are supplied 
from the output of the rectifier-fileer system. An 
RCA-80 is used as a rectifier and a suitable network of 
capacitors and resistors gives the necessary filtering and 
voltages. The loudspeaker field is used as a filter reactor. 


(1) LINE-UP PROCEDURE 


The line-up procedure of this receiver is somewhat 
involved and it is important that these instructions 
be carefully followed when making adjustments. 
Properly aligned, this receiver has outstanding per- 
formance; improperly aligned, ic may be impossible 
to receive signals on all bands. 

CHASSIS 


SPEAKER 
cABLE 


Figure 4—Console Loudspeaker Wiring 
Equipment 
To properly align this receiver, Pere: test ere 


ment must be used. This consists of a modulated 
R. F. oscillator having proper frequency range, an 
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INTERNAL CONNECTIONS OF POWER TRANSF. 


Figure 5—Universal Transformer Connections 
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Figure 6—Location of Line-Up Capacitors 
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ALL VOLTAGES ARE TO GROUND 
Figure 7—Tube Socket Voltages 
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output indicator, an alignment tool and a tuning 
wand. These parts, which are shown on page 11, 
have been developed by the manufacturer of this 
receiver for use by service men to duplicate the 
original factory adjustments. 


Checking with Tuning Wand 


Before making any R. F., oscillator or first detector 
adjustments, the accuracy of the present adjustments 
may be checked by means of the tuning wand (Stock 
No. 6679). The tuning wand consists of a bakelite 
tod having a brass cylinder at one end and a special 
finely divided iron insert at the other end. Inserting 
the cylinder into the center of a coil lowers its induc- 
tance, while inserting the iron end increases its 
inductance. From this, it is seen that unless the 
trimmer adjustment for a particular coil is perfect at 
alignment frequencies, inserting one end of the wand 
may increase the output of a particular signal. A 
perfect adjustment is evidenced by a lowering of out- 
put when either end of the wand is inserted into a coil. 


The shields over the R. F. coil assembly have a hole 
at their top for entrance of the tuning wand. The 
location of the various coils inside of the shield is 
shown in Figure 8. An example of the proper manner 
of using the tuning wand would be to assume the 
external oscillator were set at 1720 and the signal 
tuned in, and the output indicator should be con- 
nected across the voice coil of the loudspeaker. Then 
the tuning wand would be inserted, first one end and 
then the other end, into the top of the three trans- 
formers at the left of the R. F. assembly, facing the 
front of the chassis. A perfect adjustment of the 
trimmer would be evidenced by a reduction in output 
when each end of the wand is inserted in each of the 
three transformers. If one end—for example, the iron 
end—when inserted in one coil caused an increase in 
output, then that circuit is low. An increase in the 
trimmer capacitance would be the proper remedy. 


(2) 1. F. TUNING CAPACITOR ADJUSTMENTS 


This receiver has one I. F. stage that employs two 
transformers in conjunction with four adjustable 
capacitors. These capacitors may require adjustment, 
being tuned to 460 K. C. 


A detailed procedure for making this adjustment 
follows: 


(a) Connect the output of an external oscillator 
tuned to 460 K. C. between the first detector grid and 
ground. Connect the output indicator across the voice 
coil of the loudspeaker. 


(b) Place the oscillator in operation at 460 K. C. 
Place the receiver in operation and adjust the station 
selector until a point is reached (Band B) where no 
signals are heard and turn the volume control to its 
maximum position. Reduce the oscillator input until 
a slight indication is obtained in the output indicator. 


(c) Refer to Figure 6. Adjust each trimmer of the 
I. F. transformers until a maximum output is obtained. 
Go over the adjustments a second time. 
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This completes the I. F. adjustments. However, it 
is good practice to follow the I. F. adjustments with 
the R. F. and oscillator adjustments due to interlocking 
which always occurs. 


(3) R.F., OSCILLATOR AND FIRST DETECTOR 
ADJUSTMENTS 


Four R. F., oscillator and first detector adjustments 
are required in Bands ‘‘A’’ and “‘B.”’ Three are 
required in Band ‘‘C.”’ 


To properly align the various bands, each band must 
be aligned individually in the order given. This is 
“A,” “B” and “C.”” The preliminary set-up requires 
the external oscillator to be connected between the 
antenna and ground terminals of the receiver and the 
output indicator must be connected across the voice 
coil of the loudspeaker. The volume control must be 
at its maximum position and the input from the oscil- 
lator must be at the minimum value possible to get 
an output indication under these conditions. In the 
high frequency bands, it may be necessary to disconnect 
the oscillator from the ‘receiver and place it at a dis- 
tance in order to get a sufficiently low input to the 
receiver. 


The dial pointer must be properly set before starting 
any actual adjustments. This is done by turning the 
variable capacitor until ic is at its maximum capacity 
position. One end of the pointer should point exactly 
at the horizontal line at the lowest frequency end of 
Band ‘‘A,”’ while the other end should point to within 


inch of the horizontal line at the highest frequency 
end of Band ‘‘A.”’ 


Figure 8—Location of Coils in Shields 


Figure 6 shows the location of the trimmers for each 
band. Care must be exercised to merely adjust the 
trimmers of the band under test. 


, Band “A” 
(a) Set the Band Switch at “A.” 


(b) Tune the external oscillator to 410 K. C., set 
the dial pointer at 410 K. C. and adjust the oscillator 
detector and R. F. trimmers for maximum output. 


(c) Shift the external oscillator frequency to 175 
K. C. Tune in the 175 K. C. signal irrespective of 
scale calibration and adjust the series trimmer, 
marked 175 K. C. on Figure 6, for maximum out- 


put, at the same time rocking the variable tuning 
capacitor. Then readjust at 410 K. C. as described 
in (b). 


Band ’B” 
(a) Set the Band Switch at “B.” 


(b) Tune the external oscillator to 1720 Ko Ges 
set the pointer at 1720 K. C. and adjust the oscillator, 
detector and R. F. trimmers for maximum output. 


(c) Shift the external oscillator frequency to 600 
K. C. Tuhe in the 600 K. C. signal, irrespective of 
scale calibration, and adjust the series trimmers, located 
on rear apron of chassis, for maximum output, at the 
same time rocking the variable tuning capacitor. Then 
readjust at 1720 K. C. as described in (b). 


Band “C” 
(a) Set the Band Switch at “'C.” 


(b) Tune the external oscillator to 18,000 Ky (Ce 
set the pointer at 18 M. C. Adjust the oscillator trim- 
mer for maximum output. The trimmer should be 
set at the first peak obtained when increasing the 
trimmer capacitor from minimum to maximum. 


(c) Check for the image signal, which should be 
received at approximately 17,080 K. C. on the dial. 
It may be necessary to increase the external oscillator 
output for this check. 


(d) Reduce the capacity of the detector trimmer, 
while rocking the tuning capacitor, until the signal 
disappears. The first detector circuit is then aligned 
with the oscillator circuit and the RCA-6A7 tube is 
blocked. Then increase the capacity of the detector 
trimmer, while rocking the tuning capacitor, until the 
signal is peaked for maximum output. 


(e) The antenna trimmer should now be peaked 
for maximum output. It is not necessary to rock the 
main tuning capacitor while making this adjustment. 


(4) POWER TRANSFORMER CONNECTIONS 


The 220-volt power transformer furnished with 
some instruments includes taps for operating on 110- 
volt lines. Figure 5 shows the schematic circuit of the 
transformer and the proper voltage to be applied to 
the various taps. The taps are located on the power 
transformer assembly and are accessible without 
removing the chassis from the cabinet. 


(5) VOLTAGE READINGS 


The following voltages are those at the various 
tube sockets while the receiver is in operating condi- 
tion. No allowance has been made for currents drawn 
by the meter, and if low-resistance meters are used, 
such allowances must be made: 


RADIOTRON SOCKET VOLTAGES 


115-Volt A. C. Line—No Signal—Volume Control Maximum 


CATHODE TO 
Grounb, 


Vorts, D. C. 


RapioTrrRon NuMBER 


— 


RCA-6D6—R. F. 405 


6.0 


Det. 6.0 


RCA-6A7 


Screen Grip TO 
GrounbD, 


Vorts, D. C. 


HEATER 
VoLtTs, 


PAS Rok 


PLATE TO 
GrounbD, 
Vorts, D. C. 


265 6.3 


265 


Osc. 


RCA-6D6—I. F. 


220 


265 


RCA-6B7—2nd Detector 


RCA-41—Power 


90* 


245 


RCA-80—Rectifier 


* Volcage calculated from 265 V. + B. 
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690 
(RMS) 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


Pe DescripTIoN oe see 
RECEIVER ASSEMBLIES 3218 
Bracket—Volume control or tone control 4370 

mounting brackers 0,2. i ee 0.18 
Cap—Contact cap—Package of 5.......... .50 3997 
Capacitor — Adjustable trimmer capacitor 

Go er rs ope sada ey Reenter ear Ce .78 6318 

Be1o, (0°04) (8) tai ella) 8 6 08 ee 31 14 
SLO) C538) 8136) 8) 66 Je Fas.00 10, 3602 
ketch ae 
Capacitor—1120 mmfd. (C50)............ 35 
Capacitor—1160 mmfd. (C34)............ 22 |] 3116 
Capacitor—2250 mmfd. (CES ied ME Be at .30 
1 
Capacitor—2400 mmfd. (CL SOR eee, at .26 as 
Capacitor—2850 mmfd. (C25)............ 3033 
EE ett A Oe: 6242 
Capacitor—0.05 mfd. (S45 Gi2 E20) eee 
Capacitor 0. 4imid. (C40) ar) eh a, .32 |} 3443 
Capacitor—0.1 mfd. (C6, CIS2C30) ee ae, 30 eae 
Capacitor—0.1 mfd. (C72 G26) es te a 25 
Capacitor—0.25 mfd. (C38Y CAS) at ea: .40 I] 4524 
Capacitor—4.0 mfd. (C36) 5 See ee 4145 
BRA Saket ha on ae 
Capacitor pack—Comprising one 0.035 mfd. nee 

and one 0.005 mfd. capacitors (C41, C42). -30 | 3782 
Capacitor pack—Comprising two 4.0 mfd. 3529 

capacicors (C16, C46)... ..0.0.....000... 1.64 Baee 
Clamp — Electrolytic capacitor mounting 

Clamp side feast 4 2:2 cova A eee Mae 15 }} 6676 
Coil—Antenna coil “‘A”’ (L26, 127, C51)...} 3.05 ] 7485 
Coil—Antenna coil “B & C” (L4, D2 5 Sy ee 

6; CLZE3) a ok ak Re ee eee 1.82 4379 
Coil—Detector coil ‘‘A”’ (L28, L29, C52)...} 2.38 
Coil—Detector coil “B & C’’ (L7, LSwistt 4684 

Lei7 CB CO} C11) eee aeae ar aaa 215 4728 
Coil—Oscillator coil “B & C” (L143, L1i4, 

1:47 LAS) C195 G24 ye ty ae caeieng| @ AeO2 4547 
Coil—Oscillator coil “A” (L30, L314, C53) os 3.05 4434 
Condenser—3-gang variable tuning condenser 

(C5, C43, Cig) siete tmvaltornetiintstasccatusaxtcnambeees 4.42 

| 4433 
Lamp—Dial lamp—Package of 5.......... .60 


Resistor—500 ohms—Carbon type—1 watt 
(RZ4)-——Package of Sta) es 


DescriPTIon 


Resistcor—600 ohms—Carbon type—]4 watt 


(R2, R6, R8)—Package of 5............ 
Resistor — 1000 ohms — Carbon type — 4 
watt (R3, R7)—Package of 10.......... 
Resistor — 4000 ohms — Carbon type— 4 
watt (R14)—Package of 5.............. 
Resistor—410,000 ohms (RZ S) se, See eee 
Resistor—50,000 ohms—Carbon type—l¢ 
watt (R16, R18)—Package of 5......... 
Resistor—60,000 ohms—Carbon type—l¢ 
watt: (R5)-—Package of Siti.) cae 


Resistor—100,000 ohms—Carbon type—l¢ 
watt (R1, R4)—Package of 5........... 


Resistor—200,000 ohms—Carbon type—l¢ 


watt (Ri5)—Package of 5...,...<.. 1 =) 
Resistor—500,000 ohms—Carbon type—l¢ 
watt (R17 )— Package of. 50.0 ae ne 


Resistor—1 megohm—Carbon type— lf watt 
(R10 )}=-Packageror. 5/0) ig mee 
Resistor — 2 megohms — Carbon type— 4 
watt (R11, Ri3)—Package-of 51). 
Resistor — 5000 ohms — Carbon type — 4 
watt (R22, R23)-—Paickage of 5S, eno 
Resistor — 30,000 ohms — Carbon type — 3 
watts (R20) 


Shield—Antenna R. F. or oscillator coil shield. 


be Sa OM SE Ce eC TRC) Ol son C 


Shield—Firse detector 


or output Radiotron 
shield 


ria) “WS eke ‘sKeMeMoNs jn: ia cehisie colic! jel sitet icetviles stlaiioumerie 


Shield—Second detector Radiotron shield. ... 


Sockec—Dial lamp socket................. 


Socket—6-contact output Radiotron socket... 


Sockerc-—6-contact Radiotron socket .0 1 t- 


9 SRLTO OC, 2 0. OL OL 8. S01 .0) 016. 0 ehele: oe eLacetalel ere 


Switch—Operating switch (S11) 2, cate 


Switch—Range switch (Si, S2, S3, S4, S5, 
S6, S7, S8, S9, SiG}. F132 Saree 


Tone conctol (R49). 4) sneer 


Transformer — First intermediate EERE 
transformer (L419, L20, C27, C28, 48)... 


Transformer—Second intermediate frequency 
transformer (L21, L22, C31, C32, G35) 
RQ) 


SELES LSS 2.4) OV.8. 0) Ce 96) (0\(0) 61:6 8,0) 0 OO, 8 0. Te heiel 6) alata 


REPLACEMENT PARTS (Continued) 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


ee ae DescriPTION ay a DescripTION ie 
9514 | Transformer—Power transformer—105—125 REPRODUCER ASSEMBLY 
volts—50-60 cycles (T1) TABLE MODEL 
9512 | Transformer—Power transformer—105—-125 4526 | Cable—3-conductor—Reproducer cable...... $0.32 
volts—2540 cycles TET aoc coll L240 de «itis «elie 2.40 
9513 | Transformer—Power transformer—105—250 9533 | Cone—Reproducer cone mounted and centered 
volts—40-60 cycles On WOUSG Sec eh cia ee es aac eins 3.50 
4519 | Volume control (R12) 7818 | Reproducer complete........+.-- 2+ eee 6.58 
4818 | Transformer—Ourput transformer (T2)..... DAs 
DRIVE ASSEMBLIES REPRODUCER ASSEMBLY 
4362 | Arm—Band indicator operating arm CONSOLE MODEL 
4473 | Board—Terminal board assembly.......... 26 
10194 | Ball—Steel ball for condenser drive assembly ‘ f ‘ 
—Package of 20 9460 | Coil—Field coil, magnet and cone support 
CD75) cero ser emanate ae Btein ce pie ae: 6 6.00 
4422 Laie pce assembly for variable g935 | Cone—Reproducer cone (L23)}—Package of 5.) 5.25 
; , : 9527 | Reproducer—Complete..........-++5--05- 8.00 
4510 | Drive—Tuning condenser drive assembly... . Pee] Teaneformer—urpuc ceansformen (12)... 1.40 
4361 | Indicatcor—Band indicator (celluloid) 
4732 | Scale—Sration selector dial scale............ 2 aoeneri tee eee , - 
Pare ; 4677 ezel—Station selector dial (escutcheon ) bezel. é 
3943 | Screen—Dial light screen (celluloid )—Pack- Bee Gite Station seleecor diallglasar. = 4-65... 30 
We ae ber 6-32-5/32 square head sec 4520 | Indicator—Station selector indicator pointer. . 18 
screws for band indicator operating arm— 4449 | Knob—Station selector, volume control, tone 
Package of 10 ; control, range switch or operating switch 
knob—Package of 5... cc. cceccsvsceens .60 
4669 | Screw—Number 8-32-5/32 set screw for : : oe : 
variable condenser drive assembly—Pack- 4678 | Rin redo glass retaining ring—Package 34 
BES He Wee ee eS Sars n oAlacie : 
: er : 4527 | Screw—Chassis mounting screw assembly 
4377 Sr cane indicator and arm tension comprising 4 spacers, 4 screws, 4 lock- 
Sennen» ACK 2BCS washers, 4 washers, 8 cushions—For table 
4378 | Scud—Band indicator operating arm stud— FILO CEL east Lee ee ar eR eee ovetinssaus cate .40 
Package of 5 .25 Il 4685 | Screw—Chassis mounting screw assembly— 
Comprising 4 spacers, 4 screws, 4 lock- 
washers, 4 washers and 8 cushions—For 
console model... 2.2 cccccccceeersesess .40 
4632 | Screw—Number 8-32-7/16 headless set 
screw for knobs—Package of 10.......... 25 
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Amateur 
Communications Receiver 
(For A-C Power Supply) 


Model ACR-136 


OPERATING INSTRUCTIONS 
AND 


SERVICE NOTES 


“All-Wave Range 
540 to 18000 Kilocycles 


AMATEUR RADIO SECTION 
RCA Victor Division 
RCA Manufacturing Company, Inc. 
Camden, N. J., U.S.A. 
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Amateur Communications Receiver 
Seven-Tube, Three-Band A-C Superheterodyne 


Important—(Installation Notice) 


The chassis of this receiver is flexibly mounted on rubber cushions, but for shipment 


is clamped rigidly to the instrument case. 


At installation, loosen the four screws 


on bottom of case, remove the metal clamp from beneath each screw and re-tighten 
sufficiently to compress each adjacent-rubber cushion approximately one-eighth inch. 


Part | 
OPERATING INSTRUCTIONS 


Electrical Specifications 


Circuit—Superheterodyne with beat-frequency 
oscillator for C-W reception, automatic volume con- 
trol and pentode output stage. 


Tuning Range—540 to 18000 kilocycles, as 


follows: 
_ Band Limits (ke.) Services 
A 540-1720 Standard Broadcast—Police Calls 
B 1720-5400 Amateur—Police Calls—Aviation 


Amateur-S-W Broadcast—Aviation 


Cc 5400-18000 
Intermediate Frequency—460 kilocycles. 
Power Output—1.75 watts (undistorted); 3.5 
watts (maximum). 

Loudspeaker—Electrodynamic (voice-coil im- 
pedance 4 ohms). 

Tuhes—2 RCA-6D6 (R-F and I-F Amplifiers), 
1 RCA-6A7 (Oscillator and Ist Detector), 1 RCA- 
6D6 (Beat Oscillator), 1 RCA-6B7 (2nd Detector, 


A.V.C. and A-F Amplifier), 1 RCA-42 (Output), and 
1 RCA-80 (Rectifier). See diagram on label inside 
cabinet lid for locations of tubes, tube shields and 
grid leads. 


Power-Supply Ratings—See rating symbol on 
chassis. 


Symbol Voltage Frequency (cycles) 
A 105-125 50-60 
B 105-125 25-60 
Cc 100-130/195-250 50-60 


As shipped from factory, instruments rated “C” 
are connected for 225-250 volts unless prominently 
specified otherwise on chassis. Any of these, how- 
ever, can be converted for operation at 100-117, 
117-130 or 195-225 volts when required. (See A-C 
Line Voltages in Part II.) 


Power Consumption—85 watts. 


Antenna Requirements 


For amateur and other.short-wave reception, the 
importance of a good antenna installation cannot be 
exaggerated. Signals of this class are apt to be weak, 
seldom much above the noise level under average 
atmospheric conditions. Irrespective of the degree 
of perfection of the receiver, therefore, an efficient 
antenna is prerequisite to reliable reception. 


Because of its noise-reducing and pronounced di- 
rectional properties, the doublet-type antenna has en- 
joyed considerable popularity. A single doublet, 
however, is restricted in frequency coverage to the 
same extent as the conventional single-wire antenna, 
a given length being very satisfactory at certain fre- 


quencies but relatively poor at others. For best re- 
sults, the use of a special antenna system or of 
multiple antennas of the single-wire or doublet-type 
is essential. 


The new double-doublet antenna system offers a 
practical solution to this problem. It consists essen- 
tially of two doublet antennas having different lengths 
and therefore different resonance characteristics, in- 
terconnected so that one will compensate for the 
weak points of the other throughout the intervening 
frequency range. An excellent antenna of this type, 
intended particularly for radio amateurs and other 
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experimenters, is now available in the form of a con- 
venient accessory kit known as No. 9550. 


Except for omission of the antenna wire and a 
few other readily-procurable items, this kit is iden- 
tical to the No. 9500-A—a complete kit recommended 
for use with the new “all-wave” receivers for home 
entertainment. In the latter, the doublet lengths are 


correct to embrace the short-wave broadcasting 
bands at 16, 19, 25, 31 and 49 meters. Different 
lengths of course should be used to insure best results 
over any other frequency range. With each No. 9550 
kit are furnished concise instructions for computing 
doublet lengths and for altering the system to suit 
individual requirements. 


Operation 


Controls 


All controls except the beat oscillator frequency 
adjustment. are located upon the front panel and 
identified insofar as necessary by adjacent markings. 


Power Switch and Sensitivity Control—The 
POWER switch is combined with a SENSITIVITY 
control and operates at the counter-clockwise end of 
rotation. When the knob is turned clockwise from 
latter extremity, the switch closes initially to apply 
power to receiver and continued rotation increases 
the sensitivity of receiver gradually to a maximum. 
Sensitivity is controlled by variation of the grid-bias 
voltage applied to the r-f and i-f amplifiers. In 
operation, this control may be employed to provide 
“silent tuning” between station settings. It is par- 
ticularly advantageous, however, as an auxiliary vol- 
ume control when the automatic volume control 
action of the receiver is removed. 


Tone Control—Next in order to the right is a 
TONE control for attenuation of the higher pets 
cies, full-range reproduction being obtained with the 
knob turned fully clockwise. Under adverse weather 
conditions, static interference generally will be re- 
duced to an appreciable extent by restricting the 
audio-response range. The control circuit consists of 
a variable resistor in series with a fixed capacitor and 
is connected across the primary of the output trans- 
former. 


Beat Oscillator Switch—The C. W. OSC. switch, 
located immediately to the right of the tone control, 
serves to interrupt plate and screen grid supply 
voltages to the beat-frequency oscillator stage. Thue, 
that stage can be rendered inoperative at any time, 
but, since the filament bemnaiae heed continuously, 
is ready for instantaneous operation. 


Beat Oscillator Frequency Control—To pro- 
vide manual control of the output frequency over a 
limited range on each side of the “zero-beat” posi- 
tion, a midget variable air capacitor is connected 
across the main tuning capacitor for the beat oscil- 
lator stage. Such adjustment is made inside the case 
upon lifting the lid, the small capacitor being located 
inside a shield at the rear left-hand corner of the 
chassis and operated by means of a horizontal rod 
pivoted from the top of that shield. 


Tuning Control—The knob directly beneath 
the dial is the main tuning control. This knob when 


set inward affords a drive ratio of 10:1 for rapid ad- 
justment and, when pulled out, engages a secondary 
drive with a ratio of 50:1 for precise tuning—a valu- 
able feature for short-wave work. 


Range Switch—The following knob to the right 
is a RANGE switch for selecting any of the three 
bands whose frequency limits are tabulated under 
“Electrical Speciheananal A visual band indicator 
operates in conjunction with this knob, the band 
letters corresponding to the various switch positions 
appearing in sequence through a small opening in the 
lower half of the dial. 


Volume Control—The VOLUME control is con- 
nected in the audio-frequency circuit and increases 
the output level with clockwise rotation. 


Automatic Volume Control Switch—On the 
extreme right-hand end of the front panel is the 
A.V.C. control—a switch for eliminating automatic 
volume control action to obtain best reception of 
slow-speed code transmission. 


Stand-by Switch—The toggle switch located on 
the front panel is connected in the plate circuit of the 
rectifier stage. When thrown to the left, all plate and 
screen grid voltages are removed, but the filament 
supply is unaffected, leaving the receiver “‘warmed- 
up” so that operation can be resumed instantane- 
ously, Amateurs will find this switch highly advan- 
tageous for silencing the receiver during “sending” 
periods. 


Phone Jack—The phone jack on the front panel 
at the extreme fchand end permits quick substitu- 
tion of headphones for reception of extremely weak 
signals. When a phone plug is inserted in this jack, 
it simultaneously short-circuits the voice coil of the 
electrodynamic loudspeaker and connects the phones 
through a small capacitor across the plate circuit of 
the power output stage. Since the loudspeaker field. 
is employed as a filter for the rectifier stage, that unit 
still forms an active part of the circuit when using 
headphones. 
Dial 


The dial of this instrument incorporates a me- 
chanical band-spread system particularly suited to 
amateur or other work where a fine degree of re- 
setability is required. In addition to the three main 
scales calibrated directly in frequency (kilocycles or 
megacycles), two arbitrary seals are available for 
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precision logging. These are known as the vernier and 
vernier index scales, the former being fully circular at 
the outside of the dial and the latter semi-circular at 
the center of the dial. 


It will be observed that the vernier scale is gradu- 
ated from “0” to 100”: and traversed by the long 
single-ended pointer. On the other hand, the vernier 
index scale is graduated from “0” to “9” and trav- 
ersed by the short double-ended pointer used for the 
main frequency scales. The longer pointer makes one 
complete revolution for each unit of travel of the 
shorter pointer on the vernier index scale. Thus, any 
station may be logged accurately with three digits; 
for example, if the vernier index reading is between 
3°? and ‘4’? and the vernier reading is “72,”’ then 
the log number is “372.” The index number is always 
the lower of the two numbers between which the 
pointer is located. 


In logging stations by this method, the band letter 
also must be named. For the above example, there- 
fore, the full log number would be “‘A-372,”’ “B-372,” 
or “C-372,” depending upon the setting of the range 
switch. As mentioned under “Controls,” the band 
letter is visible through a small opening near the 
bottom of the dial. 


In circuits where the tuning capacitor covers a 
relatively wide frequency range, the advantage of 
mechanical band Teadine over the well-known 
electrical method lies in the greater uniformity of 
separation obtainable throughout that range and in 


the convenience of single-control tuning. With elec- 


trical band spreading, it is general practice to connect 
small variable capacitors in patatiel with the main 
tuning (tank) capacitors. If such a system were em- 
ployed, the various “amateur” channels could not be 
oe as uniformly since for a given frequency 
change, the travel of the band-spreading capacitors 
would be far less at the high-frequency end of the 
scale than at the low-frequency ats in other words, 
band-spread action would be very effective for the 
*amateur” channels at 40 meters (band C) and 
160 meters (band B) but relatively poor for the two 
remaining channels at 20 meters (band C) and 80 
meters (band B). In addition to this fundamental 
defect, there would be required at least one additional 
dial and the probability of error in reading or re- 
setting would be greatly increased. The direct-reading 
frequency scale of this receiver obviously is possible 
only with a single tuning control and should be found 
very convenient. 


Beat Oscillator 


The beat-frequency oscillator embodied in this re- 
ceiver is of the electron-coupled type, known to afford 
excellent frequency stability. Its primary purpose, 
of course, is to enable the reception of c-w (continu- 
ous-wave) telegraph signals, but it also may be used 
to advantage in locating regular broadcast or other 
modulated forms of transmission by the “birdie”’ 
method. Although the latter practice usually will be 
unnecessary because of the high sensitivity of this 
receiver, it may be found expedient in cases where the 
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signal strength is very low or the carrier is not modu- 
lated continuously. 


For c-w reception, it is customary to adjust the 
oscillator frequency to a value one or two kilocycles 
above or below the intermediate frequency of the 
receiver. Thus, all carriers to which the receiver can 
be tuned will be heard at exact resonance as notes of 
the same pitch since the beat or separation frequency 
will be constant throughout the entire tuning range. 
The pitch, of course, may be varied at will by chang- 
ing the output frequency of the oscillator, either to 
satisfy personal preference or to eliminate interfering 
signals. Best intelligibility and greater apparent 
volume due to the inherent sensitivity characteristic 
of the human ear will result using a moderately low- 
pitch or beat frequency in the order of 500 to 1000 
cycles, but audio-image interference will decrease 
with ascending pitch. 


Audio-image interference is an effect entirely dis- 
tinct from that commonly referred to in superhetero- 
dynes by the term “image-frequency response.” By 
the latter is meant interference set up by an incoming 
carrier on the same side of the desired carrier as the 
radio-frequency oscillator but removed by exactly 
twice the receiver intermediate frequency. Such in- 
terference in this receiver is rendered negligible 
through the use of a pre-selector or radio-frequency 
amplifier stage. 


When using the beat oscillator, interference of the 
same pitch as the desired signal can be produced by 
any continuous-wave signal which upon passing 
through the receiver is converted to an intermediate 
frequency on the same side of the receiver intermedi- 
ate frequency as the beat oscillator but removed by 
exactly twice the separation of the beat oscillator. In 
this case, the ees ere signal would be a true audio 
image. If one merely visualizes the sharp selectivity 
curve of the superheterodyne, he will observe at once 
that the attenuation offered by the tuned circuits of 
the receiver to such image responses will increase very 
rapidly as the oscillator separation is widened. 


It should be appreciated in relation to the pre- 
ceding paragraph that interference signals can be 
encountered not only at the audio-image frequency 
but at any frequency above or below the beat oscil- 
lator frequency at a separation within the audio 
range. Such beat notes ordinarily will be distin- 
guishable from that of the desired signal because of 
the dissimilarity of pitch. In cases where both sound 
almost alike, confusion between the desired and un- 
desired signals can practically always be eliminated 
by shifting the setting of the beat oscillator. 


If a beat note of approximately the same pitch as 
the desired signal is heard, the interfering signal must 
be either near the frequency of resonance or near the 
audio-image frequency. For the first condition, best 
discrimination will be obtained using a fairly low 

itch frequency on the opposite side of zero beat 
Pra the interfering frequency. Use of a relatively 
low pitch is Peete since for a given small fre- 
quency separation, say 100 cycles, two notes will be 


much more discernible in the region of 500 cycles 
than at 1500 cycles. When the interfering signal is at 
or near the audio-image frequency, however, two 
alternatives are possible. The oscillator frequency 
either can be adjusted to zero beat with the frequency 
of interference or swung through zero beat with the 
desired signal to some value on the opposite side of 
i-f resonance. 


As an example to illustrate the latter alternatives, 
suppose that with the receiver tuned to a station the 
beat oscillator is adjusted to one kilocycle above the 
intermediate frequency and that an interfering signal 
is present at 1900 cycles above i-f resonance (100 
cycles below the audio-image frequency). Thus, the 
desired signal will produce a one kilocycle note and 
the interfering signal a note of 900 cycles, these tones 
being sufficiently close that the former probably 
would not be readily discernible. By increasing the 
oscillator frequency 900 cycles, however, the desired 
signal srouldibe heard as a 1900 cycle note and the 
undesired signal heterodyned to zero frequency. On 
the other hand, the oscillator phe ear could be 
changed toa point on the opposite side of i-f resonance 
so that the desired signal would again be heard as a 
one kilocycle note. The interfering signal then would 
produce a note of 2900 cycles and so should cause no 
confusion. 


Tuning 


The r-f amplifier, oscillator and first detector cir- 
cuits of this superheterodyne are tuned by a three- 
gang variable capacitor and thus controlled from a 
single knob. Tuning is even simpler than with the 
ordinary broadcast receiver because of the dual-ratio 
vernier drive system used in conjunction with the 
gang capacitor as mentioned under “Controls.” For 
regular broadcasting and “‘amateur’’ phone stations, 
proceed as follows: 


1. Turn Power Switch “on” and advance Sensi- 
tivity Control fully clockwise for maximum sensitivity. 


2. Select position of Range Switch at which the 
band letter visible through small opening in dial 
corresponds to that frequency scale which includes 
the desired station or channel. 


3. Set Standby and A.V.C. Switches “ton” and 
Beat Oscillator Switch “‘off.” 


4. Advance Volume Control (clockwise) until 
background noise is heard. 


5. Push tuning knob “in” and rotate short pointer 
to approximate setting of desired station, then pull 
knob “out” and adjust to the exact center of carrier. 


6. Decrease volume as necessary and adjust Tone 
Control for preferred quality of reproduction. 


If several moderately strong stations are avail- 
able, silent tuning between station settings may be ob- 
tained by turning Sensitivity Control counter-clock- 
wise until background noise (at any point on dial 


where no signal is heard) just disappears. Obviously, 
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weak or distant stations below the noise level will not 
be received after this adjustment. 


As noted heretofore, the beat oscillator may be 
used to advantage in locating weak, modulated sig- 
nals. It should be tuned for this purpose exactly to 
the intermediate frequency of the receiver so that an 
audio-frequency note of ascending pitch will be ob- 
tained on each side of every incoming carrier. To ad- 
just the beat oscillator in this manner, simply tune 
the receiver accurately to any carrier of suitable 
strength, then turn the Beat Oscillator Switch “‘on” 
and swing the small horizontal rod (inside the case) 
in either direction until “zero beat” is obtained. It 
follows then, of course, that any other carrier will be 
tuned to exact resonance when the gang or tuning 
capacitor is adjusted for “zero beat” and that weak 
signals will be heard almost as well as those of greater 
strength because of the heterodyne “whistle” pro- 
duced while passing through resonance. 


For c-w (code) reception, the tuning procedure is 
the same as for modulated signals except that the 
beat oscillator performs a definite rather than inci- 
dental function. It is set not at the intermediate 
frequency, but slightly above or below so as to provide 
an audio-frequency beat note when the receiver is 
tuned to resonance with any carrier. The gang capac- 
itor, therefore, should be adjusted to the center of 
the carrier by listening to the “swish” or “key clicks” 
before turning “on” the Beat Oscillator Switch. 
Always adjust the pitch with the horizontal rod— 
never by means of he tuning control knob. 


Short-Wave Reception 


The short-wave broadcast facilities of this instru- 
ment may be used to greatest advantage by keeping 
in mind the usual variations in behavior with fre- 
quency of transmission and the time standards ob- 
served at different longitudes. In general, such recep- 
tion is most satisfactory at the highest frequencies 
when the major portion of the transmission path is 
in daylight, and the lowest frequencies when the 
reverse is true. 


Unreliable service from distant short-wave sta- 
tions ordinarily is attributable either to fading or to 
the so-called “skip effect”” encountered when the sky 
wave is reflected back to earth at a point beyond the 
radius of the local or ground wave. The latter com- 

onent travels a relatively short and uniform distance 

perhaps 35 miles at 19 meters and 75 miles at 
49 meters), whereas the return point of the sky wave 
is extremely variable, increasing in distance from the 
transmitter from day to night and from summer to 
winter as well as with frequency. Obviously, recep- 
tion in the intervening of “skip-distance” region will 
be either impossible or very erratic, such conditions 
existing usually over a range of from 25 to 400 miles 
at 49 meters and from 400 miles to infinity at 19 
meters. 


The program schedules listed on the accompany- 
ing chart are given with respect to both Eastern 
Standard and Greenwich Mean times, either of which 
is readily convertible to time standards observed at 


other longitudes. 


Part Il 
SERVICE NOTES 


Circuit Description 


Before attempting to align or otherwise adjust 
this receiver, it is advisable to form a general knowl- 
edge of the circuit arrangement. A schematic dia- 

am of the complete circuit is shown in Figure 1 
Catiapiecs). Figure 2 illustrates the arrangement 
of wiring which interconnects the radio chassis, loud- 
speaker and front-panel controls while the wirin 
layout of the radio chassis independently is detaile 
in Figure 3. 


A signal upon entering the receiver passes through 
a shielded lead to the antenna coupling transformer, 
the secondary of which is tuned by one section of the 
three-gang variable capacitor, and is thence im- 
pressed upon the grid of the r-f amplifier—a stage of 
re-selection used primarily for reducing image- 
Heguenty interference to a negligible value. The out- 
put of this stage is transformer coupled to the grid 
circuit of the first detector which also is tuned to the 
signal frequency by the second unit of the gang 
capacitor. 


As in all superheterodynes, the first detector is 
actually a mixer stage, combining the incoming r-f 
carrier with an unmodulated sinusoidal voltage pro- 


on 
ot ihe 


receiver, the functions of the first detector and oscil- 
lator are performed by a single tube. 


It should be noted at this point that the three 
tuning ranges are obtained through a coil-selector 
system in conjunction with the one three-gang vari- 
able capacitor. Three sets of coils, each set consisting 
of three coils, are employed and with each shift of 
the range switch, a different and complete coil set is 
substituted. In addition to selecting the desired coil 
set, other contacts are provided on the range switch 
to short-circuit the coil set for band A when operating 
in band B and the coil set for band B together with 
the oscillator coil for band A when operating in 
band C. This practice prevents the occurrence of 
‘dead spots” in bands B and C because of absorption 
effects in coil sets A and B which (when untuned) 
have natural periods within the range of the next 
higher-frequency band. 


The beat frequency set up in the first detector 
carries the same picdubs tia as the original r-f signal 
and is commonly termed the intermediate frequency. 
Since this intermediate frequency is constant for all 
r-f carriers, the next (i-f amplifier) stage utilizes fixed 
tuning. Its grid circuit is coupled to the first detector 


CHASSIS 


NSITIVITY 
CONTROL 


Figure 2—Assembly Wiring Diagram 


duced by a local oscillator. The oscillator plate cir- 
cuit, being tuned by the third section of the gang 
capacitor, maintains a constant frequency difference 
from the transmitted signal Ciena ee the entire 
tuning range. Thus, a difference or beat frequency is 
developed when any signal is received which is the 
game at each position of exact resonance. In this 
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through a transformer, both windings of which are 
tuned to the intermediate frequency (460 kilocycles) 
by means of independent adjustable capacitors. 

similarly -tuned transformer is used to couple the out- 
put of this amplifier to the second detector, making 
a total of four capacitors for adjustment during 


alignment. 
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The incoming (i-f) amplifier signal and the 
frequency generated by the Meat oscillator for c-w 
reception are applied independently to the diode 
plate elements contained in the second detector tube 
and are combined therein to produce an audio- 
frequency note which can be heard readily in the 
loudspeaker or phones. As mentioned in the fore- 
going section, the variable capacitor operated by the 
horizontal rod inside the case is actually a vernier 
control which permits adjustment of the oscillator 
output frequency over a very limited range on either 
side of the signal intermediate frequency. It is effect- 
ively connected in parallel with the main tuning ca- 
pacitor for the oscillator stage (likewise a variable 
air-dielectric unit accessible for adjustment by means 
of a screwdriver through an opening in bottom of 
case). Both capacitors together with the oscillator 
tuning coil are contained inside a single shield. 


In addition to serving as a detector for both c-w 
and modulated signals, the second detector stage also 
performs functions of audio-frequency amplification 
and automatic volume control. The volume control 
resistor is connected as a series element in the diode 
detector circuit and so has developed across it a 
negative d-c potential of an amplitude that varies 
directly in accordance with the strength of the 
original r-f carrier. By returning this potential or 
portions thereof to the grids of the r-f amplifier, first 


detector and i-f amplifier, these tubes are biased in 
varying degree to compensate for fluctuations in field 
strength (fading) and for extreme changes of r-f input 
when tuning. The switch in this circuit permits 
elimination of the automatic volume control feature 
by removing all variable bias from the aforemen- 
tioned tubes. 


The audio-frequency component of the detected 
signal is fed through the arm of the volume control to 
the control grid of the tube for amplification. Re- 
sistance coupling is used between the pentode plate 
and the power output stage which also is connected 
as a pentode for high-power amplification. The plate 
circuit of the output stage is matched to the cone 
coil of the electrodynamic loudspeaker through a 
step-down (output) transformer. 


A tone control circuit consisting of a variable re- 
sistor and a fixed capacitor in series is connected 
across the primary of the output transformer. The 
sensitivity control is a variable resistor common to 
the cathode circuits of the r-f and i-f amplifiers for 
alteration of self-bias produced by the combined 
plate currents for those tubes. 


All power voltages are obtaiyed from a full-wave 
rectifier and filter system connected to the a-c line. 
The loudspeaker field coil is excited from this system 
and serves therein as a filter reactor. 


A-C Line Voltages 


As noted under Electrical Specifications in Part I, 
this receiver is manufactured in three a-c line ratings 
designated as A, B and C, respectively. The first two 
models (A and B) cover a single-voltage range 
(105 to 125 volts), whereas the third or “C” model is 
operable in either of four ranges (100 to 117, 117 to 
130, 195 to 225 and 225 to 250), three taps being pro- 
vided on the primary of the power transformer. In- 
ternal connections of the transformer are shown in 
Figure 4. All taps are brought out to a terminal 
board on the top of the transformer and may be inter- 
changed without removing the chassis from its case. 


a. 
YELLOW 


BROWN 


BLACK BROWN 
326™ 


BROWN 


RED-BLACK 


REO 
BLACK-RED TR. 


Figure 4— Internal 
Connections of **C”’ 
Range Transformer 


TAPED 


Tube Voltages 


The following voltages are normal at the tube 
sockets when the receiver is operating at 115 volts 
a-c line, with no incoming r-f signal, with the volume 
and sensitivity controls at “maximum” (both turned 
fully clockwise), and with the automatic volume con- 


Cathode to 
Ground 
(Volts) 
RCA-6D6 (R-F Amplifier) 6.0 105 
(1st Detector) 6.0 105 
RCA-6A7_|“(Oscillator) eas fas 
6.0 105 
50* 


Radiotron Type Number 


RCA-6D6 (I-F Amplifier) 
RCA-6D6 (Beat Oscillator) = 


RCA-6B7 (2nd Detector) 


RCA-42 (Output) 16.5 265 


RCA-80 (Rectifier) 


® Difficult to measure—Calculated from 265 Volts (+B). 
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Screen Grid to 
Ground 
(Volts) 


3.0 50 


trol switch turned to the “‘on”’ position. Such volt- 
ages, of course, were measured with high-resistance 
meters. If low-resistance meters are used in check- 
ing, therefore, allowances must be made for meter- 
current drain. See Figure 5. 


Plate 
Current 


Plate to 
Ground 
(Volts) 
265 
265 
220 
265 

40* 
90* 
245 


690 
(r-m-s) 
Plate to Plate 


% CALCULATED FROMM 
+ 265 VOLTS & 


Figure 5—Tube Voltages 
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Alignment Procedure 


This receiver, of course, was aligned at the fac- 
tory, but should be checked regularly (preferably 
once every six months) to insure best possible results. 
Adjustments when necessary can be performed easily 
since all trimmer capacitors are accessible through 
openings in the external case as shown in Figure 6. 
If desired, however,the chassis can be withdrawn upon 
removal of the front panel and four mounting screws. 


Equipment 

Good equipment is prerequisite to satisfactory 
alignment. A modulated r-f oscillator having an ade- 
quate frequency range such as No. 9595, an output 
meter or simply an output indicator such as No. 
4317, and a non-metallic screwdriver such as No. 
4160 are three very necessary items. The process can 
be greatly facilitated through use of tuning wand 
No. 6679. The parts to which these numbers apply 
were designed by the manufacturer of this receiver 
for use by its authorized servicemen. Such parts, 
however, can be purchased by radio amateurs or 
engineers through the regular commercial channels. 


I-F Alignment 


Both the primary and the secondary circuits of 
the two coupling transformers for the i-f stage are 
tuned. Thus, four trimmers may require adjustment 
to the nominal intermediate frequency—460 kilo- 
cycles. To effect these adjustments, refer to Figure 6 
and proceed as follows: 


1. Connect a modulated oscillator so that its out- 
put.is impressed between the grid of the first detector 
and ground. 


2. Connect an output indicator across the voice 
coil of the loudspeaker or an output meter across the 
secondary of the output transformer with the loud- 
speaker voice coil open-circuited. 


3. Remove the antenna lead-in connection from 
the rear (ANT-GND) terminal board. Apply power 
to receiver, turn volume and sensitivity controls fully 
clockwise (for maximum output) and set tuning con- 
trol to any point in band A where no signal is received. 


4, Place the oscillator in operation at 460 kilo- 
cycles and adjust its output control to a position just 
sufficient to actuate the output meter or indicator. 


5. Adjust each of the four trimmer capacitors in 
turn for maximum output, reducing the input from 
the oscillator in order to maintain a suitable reading 
at all times. It will be advisable to go over these ad- 
justments again to make certain that each circuit is 
exactly peaked rather than merely approximately 
correct. When an i-f alignment has been made, always 
follow with the r-f adjustments, as an interlocking 
effect is usually incurred. 
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R-F Alignment 


The r-f amplifier, oscillator and first detector 
stages include a total of four trimmers in band A 
and totals of three trimmers each in bands B and C. 
These bands should be aligned individually and in 
alphabetical sequence. Care must be used to avoid 
disturbing the adjustments of trimmers not involved 
in the band under test. Nominal line-up frequencies 
for band A are 600 and 1720 kilocycles, while bands 
B and C are aligned at 5160 and 18000 kilocycles, 
respectively. For these adjustments, refer to Figure 6 
and proceed as follows: 


1. Check setting of dial pointer and adjust if nec- 
essary. With tuning capacitor plates fully meshed, 
one end of the pointer should point exactly toward 


{ 


feorg re pas 


Figure 7—Locations of R-F Coils 


the horizontal line at the low-frequency end of band 
A while the other end should point to within 1/64 
inch of the horizontal line at the high-frequency end 
of that band. 


2. Connect a modulated oscillator to the antenna 
(ANT) and ground (GND) terminals of the receiver. 


3. Connect an output indicator across the voice 
coil of the loudspeaker or an output meter across the 
secondary of the output transformer with the loud- 
speaker voice coil open-circuited. 


4. Apply power to receiver and turn volume and 
sensitivity controls fully clockwise (for maximum 
output). 

5. Set range switch at “A”: 

(a) Adjust oscillator series capacitor (accessible from rear 

of case) to approximately the center of its range. 


(b) Place test oscillator in operation at 1720 kilocycles, 
set dial pointer at 1720 kilocycles and adjust the three 
trimmers designated by the letter “A” (Figure 6) for 
maximum output. 


(c) 


(d) 


Shift test oscillator frequency to 600 kilocycles and 
tune receiver to this signal irrespective of the actual 
dial reading, then adjust the oscillator series trimmer 
(accessible through opening in rear of case) for maxi- 
mum output while rocking the tuning capacitor. 


Re-adjust at 1720 kilocycles as described in (b). 


6. Set range switch at “B”: 


(a) 


(b) 


(c) 


(d) 


(e) 


Tighten the r-f amplifier and first detector trimmers 
to afford approximately three-quarters of their max- 
imum capacitance—that is, screwed inward three- 
quarters of the total travel. 


Shift test oscillator frequency to 5160 kilocycles, set 
dial pointer at 5160 kilocycles and adjust oscillator 
trimmer for maximum output. Set the trimmer at the 
first peak obtained while increasing the capacitance 
from “minimum”’ position. 

Check for the image signal at approximately 4240 
kilocycles on dial (increasing the test oscillator output 
if necessary) in order to make certain that the oscillator 
trimmer is adjusted correctly in accordance with 
paragraph (b). 

Reset dial to 5160 kilocycles and reduce the capaci- 
tance of the first detector trimmer until signal disap- 
pears. (At this setting, the detector is tuned to the 
same frequency as the oscillator and the RCA-6A7 
tube is blocked.) Now, increase the trimmer capaci- 
tance while rocking the tuning capacitor until maxi- 
mum output is attained. 


Adjust the r-f amplifier trimmer for maximum output. 


It is not necessary to rock the tuning capacitor during 
this adjustment. 


7. Set range switch at “C”: 


(a) Follow the same procedure as for band B (6) except 
use a test frequency of 18000 kilocycles and check for 
the image signal at 17,080 kilocycles. 


During these adjustments, always leave the sensi- 
tivity and volume controls of the receiver at “maxi- 
mum.” To maintain a suitable output, reduce the 
test-oscillator input as necessary. In the high- 
frequency bands, it may be found necessary to dis- 
connect the test oscillator and place it at an ap- 
preciable distance from the receiver. 


Tuning Wand—This tool permits checking the 
accuracy of r-f alignment without disturbing any of 
the trimmer adjustment screws. It consists of a 
bakelite rod with a brass cylinder at one end and iron 
laminations at the other end. An opening is provided 
in the top surface of each shield in the r-f assembly 
(see Figure 7) for inserting the wand. Obviously, the 
inductance of any coil will be lowered when the brass 
end is inserted and will be raised upon insertion of 
the iron end. The trimmer setting is correct when the 
output at alignment frequencies is decreased alike 
by each end of the wand. If either end causes an 
increase in output, it is evident that the associated 
trimmer requires adjustment. 
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Stock 
No. 


4427 


4244 
3861 


4442 
4662 
4811 
4412 
4515 
4634. 
4523 
4524 
4792 
4518 
4836 
4841 
4885 
3597 
4525 
4428 
7790 
4692 


7589 


4358 


4808 
7803 


4815 
7805 


7807 


4807 


7801 


4340 
3218 


4834 — 


REPLACEMENT PARTS 


DESCRIPTION 


RECEIVER ASSEMBLIES 


Bracket—Volume control or tone control 
mounting bracket. ..........-0+e eee eees 


Cap—Contact cap—Package of 5........-- 


Capacitor — Adjustable trimmer capacitor 


WEY ER rth Sires Vida, aw ihcelowiehele se Vyenwee ee 


Capacitor—1120 mmfd. (C23)...........-: 
Capacitor—1160 mmfd. (C34)...........-. 
Capacitor—1120 mmfd. (C50)...........-- 
Capacitor—2400 mmfd. (C17)....-...-++-- 


Capacitor—2850 mmfd. (CSPASIB Scioto ratearron 
Capacitor—.015 mfd. (C39). ......--. 0005: 
Capacitor—.05 mfd. (C35)......-66.5--4-- 


Capacitor—.05 mfd. (C4, C12, \EVAS) Snes ona t 
Capacitor—.1 mfd. (C6, C15, C30, C40)..... 
Capacitor—.1 mfd. (C7, C26)............-. 
Capacitor—.25 mfd. (C38, C45)............ 
Capacitor—4.0 mfd. (C36)..............5: 
Capacitor—8 mfd. (C44)........0. eee eee 
Capacitor—10 mfd. (C43).........--..055. 


Capacitor pack—Comprising one 0.035 mfd. 
and one 0.005 mfd. capacitors (C41, C42).. 


Capacitor pack—Comprising two 4. mfd. ca- 


pacitors (C16, C46).......-.--6 cece eee 


Clamp — Electrolytic capacitor mounting 
Clamp eee s Hocwea haw ven wee se eae es Sees 


Coil—Antenna coil “Band B”’ (L3, L4, C2)... 


Coil—Antenna coil “*‘Band A-C” (LI, L2, L5, 
Ais C13GS) erate Smee ara es cratie(s 


Coil—Detector coil “Band B” (L9, L10, C10). 


Coil—Detector coil “Band A-C” (L7, L8, 
Dd Lt C8 COL ake ait neiata ie Sas oh 


Coil—Oscillator coil “Band A-C” (L13, L14, 
RUT CVG LO. Ca ea atts tae as eae wc 


Coil—Oscillator coil “Band B” (L15, L16, 
COON Pree he pape AD aed esata sare 1s ays 


Condenser—3-gang variable tuning conden- 


Ber COWGIS! CIB) CS. asada ee nein te 
Lamp—Dial lamp—Package of 5........... 


Resistor—600 ohms—Carbon type—}4 watt 
(R2, R6, R8)—Package of 5............. 


Resistor—1100 ohms—Carbon type—}4 watt 
(R3, R7)—Package of 5.........-.-.--+- 


3997 
$0.18 3114 

20 
3602 

78 
3118 

22 
24 | 3116 

25 
6186 
25 i 
22 | 4783 

35 
96 | 6242 
39 | 9949 

22 
59 | 4721 

30 
22 | 4521 
28 | 4742 
40 | 3942 

.70 
fie 7487 
tte 4705 
3782 
30 3529 
4784. 

1.64 
4786 
15 | 4785 
1.92 | 4787 
4379 

1.82 
1.80 4684 
A728 

2.15 
4810 
1.62.) 4431 
1.85 | 4433 
4.42 | 9oll 
60 | 9512 
1.00 | 9513 
1.00 | 4809 
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DESCRIPTION 


Resistor —4000 ohms—Carbon type—]4 watt 
(R14)—Package of 5 


Resistor—50,000 ohms—Carbon type—l4 
watt (R16, R18)—Package of 5.......... 


Resistor—60,000 ohms—Carbon type—4 
watt (R5)—Package of 5..........6.005. 


Resistor—100,000 ohms—Carbon type—14 
watt (R1, R4)—Package of 5............ 


Resistor—200,000 ohms—Carbon type—4 
watt (R15)—Package of 5...........+.-. 


Resistor—500,000 ohms—Carbon type—4 
watt (R17)—Package of 5............... 


agate’ Wiis) (bi ae) ©. elle @ (6. 6c wel ee) 6 


Resistor—1,100,000 ohms—Carbon type— 
ly watt (R10)—Package of 5............ 


Resistor — 2 megohms — Carbon type — 4 
watt (R11, R13)—Package of 5.......... 


Resistor — 30,000 ohms — Carbon type — 1 
Width R20) visors Satethirste a cel apie see ube stoveh ey 


Resistor—Tapped resistor, one 10,000 ohms, 
two 5000 ohms, and one 500 ohms section 


PRD ROD R28 RASS sso eas Meet tie 
Shield—I. F. transformer shield............ 
Shield—Antenna R. F. or oscillator coil shield. 


Shield—First detector or output Radiotron 
Pac) Ca Ae AE EC fhe Su he peg a 


Shield—I. F. amplifier Radiotron shield. .... 
Shield—R. F. amplifier Radiotron shield... 
Shield—Second detector Radiotron shield... 
Socket—Dial lamp socket..........-..+.-. 
Socket—4-contact Radiotron socket........ 
Socket—-6-contact output Radiotron socket. . 


6-contact Radiotron socket........ 


Socket 
Socket—7-contact Radiotron socket........ 


Strip—Antenna termina] engraved “ANT— 
DCA Se 15 ove Oe Sarees. ore 


Switch—Oscillator switch (S13)............ 
Switch—Range switch (Sl, 52, $3, S4, S5, 

S65, S75 SOs SOLO SU a aysean ce aloks, mare wis 
One sCOMEOl LL) aera ie ett sete s ens == 


Transformer — First intermediate frequency 


transformer (L19, L20, C27, C28, C48).... 


Transformer—Second intermediate frequency 


transformer (L21, L22, C31, C32, C33, R9). 


Transformer—Power transformer—105-125 


volts,.50-60 cycles (T1)e 2. os aS ce ee tsa’ 


Transformer—Power transformer—105-125 
volts, 25-40 cycles........000. see ee seen 


Transformer—Power transformer—105—250 
volts—40—60 cycles. ... 6... cece ee ences 


Volume control (R12)............50c00s 08s 


List 


Price 


$1.00 


1.00 


1.00 


1.00 


1.00 


1.00 


1.00 


1.00 


REPLACEMENT PARTS (Continued) 


List 


Be OR DESCRIPTION 


orc DESCRIPTION 


DRIVE ASSEMBLIES 3381 | Resistor—10,000 ohms—Carbon type—4 


4362 Atm Sneea widscatotoperatingeare eee 80.28 watt OR Of So ticaae avers 
1 i K — 
10194 | Ball—Steel ball for variable condenser drive ge eves (R26 R28, RI9)— Packese type 4 
assembly—Package of 20................ 25 ; e ; 
4422.1. Clutch Tuning eondenieer tan etter ta: 6955 | Shield—Oscillator Radiotron shield......... 
sembly—Comprising drive shaft, balls, 7485 | Socket—6-contact Radiotron socket........ 
ring, spring and washers assembled....... 88 
4724 | Dial—Station selector dial................. 40 REPRODUCER ASSEMBLY 
7799 Drive—Variable tuning condenser drive as- 4448 Board—Terminal board assembly . aiiey ovetlefelolate 
pembly complete j i255 is 100% ue ay oe tee bee 2.45 9531 | Coil—Field coil, magnet and cone support 
4364 Gear—Spring gear assembly complete with "3 (L24) a ele; ef ele lalehevele/ el elev e) ekehelacs/islaleiie/ oisteleheieienens 
hub pinion, gear cover and spring........ “ 9492 | Cone—Reproducer cone (L23)—Package of 5. 
Reo isin atte apeene pare seam aU oectic ae 9514 | Reproducer—Complete.................... 
4520 i j in pointer— A 
Pointer—Station selector main pointer—Large. 18 4505 il) ‘Transformer=-Output transformer (12) 
4725 ° fesical ° ° e aes 
Bolmtesepedom seleeton yerniers pomter = (li > 4 idea ili shicld= Terminal bosndtshield ane eee 


Screw—No. 6-32-54’ square head set screw 
for variable condenser drive assembly— MISCELLANEOUS ASSEMBLY 
-Package Of 10...........e+eeeeeeeeeeees 25° 1 475710 \ Bezel—-Station selector dial (escutcheon) bezel. 
4377 | Spring — Band indicator and arm tension 66140 Clase Station aclectaridiall elace 
spring—-Package:of Si. Ws. « sisiele tis bie a ok 29 ata ICH 9% 
11314 | Grille—Grille cloth and screen assembly for 
4360 | Stem—Pointer stem assembly.............. 35 speaker: «cuca tagnscee ses vee ime ie see 
4378 | Stud—Band indicator operating arm stud— 4823 | Knob—Station selector knob—Package of 5. . 
Package of o.e snc acadiine lsc caie sere tats 25 
4132 | Knob—Volume control, tone control, sensi- 
tivity control, oscillator switch, range 
OSCILLATOR ASSEMBLIES switch or AVC switch knob—Package of 5. 
2747 | Cap—Contact cap—Package of 5........... 50 | 6615 | Ring—Dial glass retaining ring—Package of 5. 
3640 | Capacitor—.05 mfd. (C54)................. 25 3943 | Screen—Translucent screen for dial light 
Package ‘of 2..\0j eas ee oe 
3794 Capacitor—100 mmfd. (C57) coe eer e se eeense .30 4613 Screw — Number 8-32-14,’ headless set 
4524 | Capacitor—2850 mmfd. (C56)............. 35 screw for knobs—Package of 10.......... 


5029 | Coil—Beat coil—Oscillator assembly—Com- 4726 | Rheostat—Sensitivity control rheostat (R25, 


plete (R27, C51, C52, C53, L25) eer eae Way 7.28 S11) slieicie/is) lerevele/ fave elelesoloteverevenenetene orepereterevere 
8077 | Handle—Beat oscillator adjustment handle-— 4756 | Jack—Phone jack (J1)..............2000.. 
Complete Wwith= knob enesa ne cet eeeion 00 4758 Switch—Standby switch (S15) ARM eters Atl. 


Switch—AVC control switch (S14)......... 
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RCA VICTOR MODELS 143, 242 AND 243 
Eight-Tube, Four-Band, A. C., Superheterodyne Receivers 


SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


105-125 Volts, 50-60 Cycles 
i Reagesancirrernuency Matin GS .iaic i aieibe ts ister leiwis ». 5) 6 viele aele mare's 4 105-125 Volts, 25-60 Cycles 
100-130/195-250 Volts, 50-60 Cycles 
Sea MOTSCTTDCIOG Heh yer atecerote eG ig Mie Sci ih idle oes ia bella's baw hes ei 'el@ Rhee» Approximately 130 Watts 


Number and Type of Radiotrons 
2 RCA-6D6, 1 RCA-6A7, 14 RCA-75, 1 RCA-76, 2 RCA-42, 1 RCA-5Z3—Toral, 8 
Band ‘*X”— 140 KC-— 410 KC 
Bere FECUENGY VAI CES cles tgiclo. o> ice miele «alee oe Am ei wien ois G4 Band ‘‘A”— 540 KC— 1720 KC 
Band ‘‘B’—1720 KC-— 5400 KC 
Band ‘‘C’’"—5400 KC-18,000 KC 


Pili@umment. Prequencies, 65 5..\..0 05 4+ +6 + 175 KC, 410 KC, 460 KC, 600 KC, 1720 KC, 5160 KC, 18,000 KC 
Bebe ENN CSC OTLER CO UCIUNG citi la! slavehe ain disuat bin shew a6 we: 4/ vie 8 arelge. 6b bigru aaa MERE 2 Approximately 4 Watts 
eT ny WO TEU Tae gee AA CC ee er UeEO e Approximately 5 Watts 


PHYSICAL SPECIFICATIONS 


Model 143 Model 242 Model 243 
Pe RET hi hee ciate iets wins aan oats cote lesa saws 203¢ Inches 41% Inches 44 Inches 
ATR et AERO LU he AMER RLS. Wai ee Sie 60 v0 0's, 0 177% Inches 26 Inches 25 Inches 
UGS ines a ycaghly oe OR HN Ok OG KET a 144% Inches 14 Inches 1414 Inches 
These eight-tube, four-band receivers which employ ability. Cabinet design is based on the performance 
identical chassis ue are designed for Ae characteristics of the receiver chassis and speaker, so 
reception,” with a continuous tuning range be- , ; ; ; 
Phen 140KC.and 18,000 KC. A se) aperietich aoe ee eer ater enuorenicy OF oyerall suns 
occurs in the region of 500 KC. This extensive range arparea 
of tuning permits a listener to receive international Special design features incorporated to facilirate 
broadcasting, police calls, amateur transmissions, air- operation are the use of: an ‘‘airplane dial,” a double- 
craft. communication, and various other radio- ratio -vernier tuning drive, a visual band indicator, 
telephone and telegraph signals, as well as providing and a ‘‘second hand’’ dial pointer for accurate indica- 


excellent reception of the standard broadcast stations. tion and logging of short-wave stations. Other 


The exceptional sensitivity, selectivity and tonal important details of design include : automatic volume 
qualicy combine with the high output capacity (4 control, sensitivity control, a large loudspeaker unit, 
watts undistorted) to form a receiver of outstanding and external terminals for phonograph connection. 


DESCRIPTION OF ELECTRICAL CIRCUIT 


The general circuit arrangement consists of an r-f signal from the antenna enters the input stage through 
stage, a combined oscillator and first detector stage, a shielded lead and is applied to the control grid of 
an i-f stage, a second detector, audio amplifier and the RCA-6D6 by the eee, of the antenna 
A.V.C. stage, a second audio amplifier stage, and a coupling transformer. Either of the four antenna 
push-pull pentode power output stage. Rectification transformers may be selected by the associated band 
of voltages used for the plate and grid circuits is switch contacts, depending on the frequency of the 
effected by an RCA-5Z3, which also supplies mag- signal desired. From the selectivity afforded by the 
netization current for the loudspeaker Feld. The tuned coupling transformer and the magnification 
filtering system includes the inductance of the speaker caused by the r-f amplifier stage, the signal attains a 
field, and several electrolytic capacitors. high value in respect to noise. Under this condition, 

The operation of the receiver may be visualized by it is introduced through another tuned transformer 


study of the schematic circuit of Figure 1. An r-f coupling system to the control grid of the RCA-6A7 
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first detector tube. At this juncture, the heterodyning 
between the signal and the local oscillator produces 
the i-f or beat frequency. The local oscillator fre- 

uency is derived from a circuit attached to several 
elements of the RCA-6A7 Radiotron, which are so 
constructed and interrelated as to mix’ the two input 
frequencies and detect their i-f beat. Tuning of the 
local oscillator is done by a third group of coils and 
the third unit of the gang condenser. The frequency 
generated by the oscillator is maintained 460 KC. 
above the incoming signal frequency by the inherent 
design of the circuit. 


The i-f signal from the output of the first detector 
stage is admitted through the additional selectivity of 
the first intermediate transformer to the i-f amplifier 
tube, an RCA-6D6. Here it is boosted by the gain 
of the tube, and again tuned by the second i-f trans- 
former of the plate circuic. The magnitude of the 
signal at this point has reached a value convenient for 
detection. It is therefore impressed upon the RCA-75 
second detector diode plates, which perform the 
detection process. The d-c voltage across resistor R-32 
is used for automatic volume control of the r-f stage. 
A lower resistance tap is taken off resistor R-32 for 
automatic control of the grid bias of the first detector 


SERVICE 


(A) LINE-UP PROCEDURE 


The method of aligning this receiver is somewhat 
involved. It is therefore important that the following 
instructions be observed when making the various 
adjustments if maximum performance is to be 
attained. When properly aligned, efficient operation 
results; otherwise a tendency toward distorted quality 
and low sensitivity may be expected. 


(1) Equipment. A first-class alignment job can only 
be accomplished by use of the correct test and measur- 
ing apparatus. The manufacturer of this ‘‘All-Wave’’ 
receiver has developed and produced a number of 
instruments for such a purpose, which will enable a 
service technician to duplicate the original factory 
adjustments. A “‘Full-Range”’ or ‘‘All-Wave’’ i-f 
and r-f oscillator is available, and should be used as 
the. source of standard signals at the several line-up 
frequencies. Visual indication of output is very 
desirable. It may be accurately obtained by use of the 
standard neon type ‘‘Output Indicator.”” Two tools 
are needed, namely: a “‘Tuning Wand” for preliminary 
checking of alignment, and a combination insulated 
screw-driver and insulated socket wrench for correct- 
ing alignment. 


(2) Preliminary Tests. Before.making any adjust- 
ments, it is wise to determine the correctness of the 
existing alignment. This may be done by supplying 
a signal to the circuit (r-f, oscillator or i-f) from the 
Full-Range Oscillator and inserting the Tunin 
Wand into the coils involved. The Tuning Wand 
consists of a bakelite rod having a brass cylinder 
attached to one end, and a small core of finely divided 
iron compacted into the opposite end. By inserting 
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and i-f stages. Audio voltage developed across resistor 
R-32 as a result of the diode detection is conducted 
through che variable arm (volume control) of 
R-32 to the control grid of the RCA-75. After 
amplification by the RCA-75, the audio signal is 
transmitted by a resistance-capacitance coupling net- 
work to the audio amplifier stage, and thence by 
means of transformer coupling to the grids of the 
push-pull, power output stage. A high-frequency 
tone Encl maeeiae of a resistor and condenser in 
series is connected between these two grids to render 
possible reduction of noise and side-band interference. 
Maximum reduction of “‘highs’’ is obtained at the 
minimum . resistance setting of the control, which 
corresponds to an extreme counter-clockwise position 
of the control knob. The RCA-42 output tubes are 
matched into the circuit for Class ‘“‘A’’ operation. The 
high-quality output obtained is transferred to the 
loudspeaker by the step-down transformer. 


In the power supply system, an RCA-5Z3 full- 
wave rectifier of the high-vacuum type furnishes d-c 
for the bias and plate voltages required. The loud- 
speaker field is connected into the filter stage of the 
rectifier output circuit to serve as a reactor. Two 10- 
mfd. electrolytic capacitors operate in conjunction 
with the field winding. 


DATA 


the brass cylinder end into the center of a particular 
coil through the opening provided in the top of the 
shield, shown in Figure 2, the inductance of the 
coil is lowered and therefore the resonant frequency 
is increased. Placing the other end (iron filing core) 


Figure 2—Location of Coils in Shields 


into the coil raises the inductance and conversely 
decreases the resonant frequency. Thus it can be seen 
that if the circuits are precisely tuned to the standard 
signal of the Full-Range Oscillator, the insertion of 
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either end of the wand will cause a reduction of the 
receiver output; whereas, if the circuits are not in 
tune or resonance with the incoming signal, one end 
will bring about an increase of the signal and the 
other end will cause a decrease. When an increase in 
signal is obtained with the iron-filled end of the wand, 
an increase of the inductance and decrease in frequency 
of resonance is indicated. The trimmer condenser 
associated with the tuned circuit under test will 
therefore require adjustment so as to increase its 
capacitance. The reverse occurs when a gain in signal 
is pore’ when using the brass cylinder end of the 
wand. 


(3) |. F. Tuning Capacitor Adjustments. In this 
receiver there is a single i-f stage, including two 
coupling transformers. Trimmer condensers are used 
across both the primary windings and secondary 
windings, making a total of four adjustments. Each 
trimmer is designed for aligning its coil to 460 KC., 
the established i-f for this receiver. Adjustment of 
the i-f circuits should be performed in the following 
manner: 

(a) Connect the output of the Full-Range Oscil- 

lator, which is tuned to deliver a signal of 460 
KC., to the first detector grid and chassis- 
ground. Attach the output indicator across 
the voice coil circuit of the loudspeaker. 

(b) With the receiver in operation, set the station 
selector to a point in band ‘‘A”’ where no 
signals are heard, and advance the volume 
control to its maximum position. Adjust 
the external oscillator to produce a level 
convenient for indication at the receiver 
output. 


7s 


. 


| 


7 
Neon — eee eee ee ~~ 


(c) Adjust each i-f trimmer, shown in Figure 3, 
with an Alignment Tool until maximum 
receiver output is obtained. 


(4) R-F, Oscillator and First Detector Tuned Circuit 
Alignment. Whenever the i-f line-up is corrected, it 
will be necessary to re-align r-f circuits preceding the 
first detector tube, as the correct operation ae the 
receiver depends on the interlocking of the two. 


The four tuning bands of. the receiver entail a 
multiplicity of adjustments. Each band must be 
aligned individually. The output indicator should be 
retained across the receiver voice coil circuit, and the 
Full-Range Oscillator connected to the antenna-ground 
terminals. Volume and sensitivity controls should 
both be advanced to their maximum positions, and 
the external oscillator output regulated so as to be as 
low as possible consistent with obtaining a good 
indication at the receiver output indicator. In the 
higher-frequency bands, it may become necessary to 
disconnect the oscillator from the antenna-ground 
terminals and move it a short distance away from the 
receiver in order to reduce the signal level to a con- 
venient value. 


It is essential to set the dial pointer of the tuning 
mechanism in relation to the dial scale before any 
electrical adjustments are made. This is done by 
turning the station selector until the tuning condenser 
plates are in full mesh, and setting one end of the 
pointer exactly opposite the: horizontal line at the low 
frequency end of the scale for band ‘‘A.”’ The other 
at of the pointer should fall within 1/64 inch of 
the horizontal line at the high-frequency end of the 
same scale. 


Figure 3—Location of Trimmer Capacitors 
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The trimmer locations for each band are shown by 
Figure 3. They should be adjusted in the following 
manner : 


Band “’X”’ 


(a) Set the receiver band switch to “X” and turn 


the station selector so that the pointer is at the 
410 KC. marking. | 


(b) Tune the Full-Range Oscillator to produce a 
signal of 410 KC. 


Figure 4—Table Loudspeaker Wiring 


(c) Adjust the r-f, first detector and oscillator trim- 
mers of band ‘‘X’’ coils for maximum receiver 
output. 


(d) Shift the input signal frequency to 175 KC. 
and tune the station selector so that this signal 
is received in the vicinity of the 175 KC. mark- 
ing on the dial scale. Adjust the 175 KC. 
oscillator trimmer, found on the rear apron of 
the chassis, simulcaneously rocking the tuning 
condenser through the signal, until maximum 
receiver output is obtained. The dial calibra- 
tion should fall within reasonable limits of 
accuracy at the 175 KC. point. 


Band “A” 


(a) Set the receiver band switch to ‘‘A” and turn 
the station selector so that the pointer is at the 


1720 KC. marking. 


(b) Tune the Full-Range Oscillator to produce a 
signal of 1720 KC. 


(c) Adjust the r-f, detector and oscillator trimmers 
of band ‘‘A” coils for maximum receiver 
output. 


(d) Change the external oscillator frequency to 
600 KC. and turn the station selector so that 
this signal is received in the vicinity of 600 
KC. marking on the dial scale. Then adjust 
the 600 KC. oscillator trimmer, found on the 
rear apron of the chassis, simultaneously rock- 
ing the tuning condenser through the signal, 
until maximum receiver output is obtained. 
The dial calibration should fall within reason- 
able limits of accuracy at the 600 KC. point. 
The adjustment at 1720 KC. should be re- 
checked and corrected as in (a), (b) and (c) 


above. 
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(a) 


(b) 
(c) 


(d) 


(e) 


(a) 


(b) 
(c) 


Band ”’B” 


Set the receiver band switch to ‘“‘B’” and turn 
the station selector so that the pointer is at the 
5160 KC. marking. 


Tune the Full-Range Oscillator to produce a 
signal of 5160 KC. 


Adjust the oscillator trimmer of band ‘‘B” 
coil for maximum receiver output. This 
trimmer should be left at the first peak ob- 
tained when increasing it from minimum to 
maximum capacitance. 


Check for image signal which will be received 
at 4240 KC. if the oscillator trimmer is cor- 
rectly set in accordance with (c). 


Return the station selector to 5460 KC., and 
adjust the detector and r-f trimmers of band 
“B”’ coils for maximum receiver output. 


Band “’C” 


Set the receiver band switch to ‘‘C”’ and turn the 
station selector so that the dial pointer is at 
the 18 megacycle marking. 


Tune the Full-Range Oscillator to produce a 
signal of 18,000 KC. 


Adjust the oscillator trimmer of band ‘‘C’’ coil 
for maximum receiver output. This trimmer 
should be left at the first peak obtained when 
increasing it from minimum to maximum 
capacitance. 


(d) 
(e) 


(f) 


Figure 5—Console Loudspeaker Wiring 


Check for image signal by turning the station 
selector to the 17,080 KC. dial marking. 


Return the station selector to 18,000 KC. and 
reduce the capacity of the detector trimmer, 
while rocking the tuning condenser, until a 
point is reached where the signal disappears. 
The first detector tuning is then at the oscillator 
frequency, causing the RCA-6A7 tube to block. 
The trimmer should then be increased in 
capacity, while rocking the tuning condenser, 
until che point of maximum receiver output is 
reached. 

Leaving the station selector at the point 
determined by the adjustment of (e), adjust 
the antenna transformer trimmer of band “C’”’ 
for maximum receiver output. 


(B) POWER TRANSFORMER INPUT CON- 
NECTIONS 


A Universal type of power transformer is used on 
some models of this receiver to permit operation from 
220-volt, 50-60 cycle power supply, as well as being 
arranged to take supply from 4110 volts, 50-60 cycles. 


‘BLACK: 
by BLACK: 
BROWN ABLACK 
=z} BROWN—— 
i 
BLA 
! ic 
4a 
| avis 


worce 
facle 


OUTPUT TRANSFORMER 
INTERNAL CONNECTIONS 
OF SPEAKER 


Figure 6—Console Loudspeaker Wiring— 
With Cable Plug 


Figure 13 shows the schematic connections and wiring 
layout. Accessibility of the various taps is pro- 
vided by a terminal strip mounted on the rear of the 
chassis. 


(C) MAGNETIC PICKUP CONNECTIONS 


A terminal board is mounted at the rear of the 
chassis as a provision for phonograph input. Several 
schemes of attaching a pickup to the receiver are 
shown in Figure 12. These diagrams are self- 
explanatory. Care should be observed to keep 
wiring completely shielded and away from the 


(D) FIDELITY LINK 


It will be noted that a small link is mounted on the 
rear apron of the chassis, which is normally closed on 
table models and open on the console models. The 
low-frequency output of the receiver is increased 
when the link is opened. 


(E) SOCKET VOLTAGES 


The table shown below gives the operating volt- 
ages of the receiver as they appear at the socket 
contacts. They are referred to the chassis-ground. 
The values specified are the actual operating constants 
and do not take into account any inaccuracies that 
may be caused by currents drawn by the voltmeter 


Ss YELLOW  \bo1 pcx 


Figure 7—Table Loudspeaker Wiring— 
With Cable Plug 


used for the measurements. In checking the voltages, 
a voltmeter having as high resistance multiplier as 
available should be used. The tubes must be in their 
respective sockets and the power-supply voltage 
adjusted to 120 volts. The volume control and 
sensitivity controls should be at their maximum 
positions, and the station selector tuned to a point 


the a-c wiring and transformers to prevent hum in- 


duction. where no signal is received. 


RADIOTRON SOCKET VOLTAGES 


120-Volt A.C. Line —Maximum Volume and Sensitivity —No Signal 


Radiseaen Cathode to Screen Grid Plate to Cathode 
No Ground Volts, to Ground Ground Volts, Current, 
; d DUKe. Volts, D. C. Dee M. A. 
RCA-6D6 R. F. 4.2 110 AL TfI2 10.5 
Oscillator a — WILDS) 
RCA-6A7 |S FY 11.4 
4st Detector 4.6 110 282 
RCA-6D6 I. F. 4.2 110 272 10.5 
RCA-75 2nd Det. A?) — 170* 0.4 
RCA-76 A. F. 14.0 aoe 252 2.8 
RCA-42 Power 22.0 295 290 24.5 
RCA-42 Power 22.0 295 290 24.5 
: ‘ (tes me 768/384 
RCA-5Z3 Rectifier Rh | 110.0 


*Cannot be measured with ordinary volemeter. 
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Figure 8—Wiring Diagram—Sensitivity Control Change with Band Position—Models 143 and 242 (1934 Production) 
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Figure 9—Wiring Diagram—Fidelity Change with Band Position—Models 143 and 242 (1934 Production) 
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ADDITIONAL MATERIAL 
REQUIRED 
4-40,000% RESISTOR 
4-°.OZMFD. CAPACITOR 


End-Table Connections 


CLOSE 
FOR RADIO 


4- 10,000 * RESISTOR 


47.02 MFD. CAPACITOR 


Portable Turntable Connections 


Figure 12—Magnetic Pickup Connections—Place Range Switch in A or X position during record reproduction 
for models with fidelity switching 


TI 
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TAP! 
USE FOR PHONO. 
MOTOR ONLY 


INTERNAL CONNECTIONS OF POWER TRANSF. 


Figure 13—Universal Power Transformer Connections 
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REPLACEMENT PARTS——Models 143 and 242 (1934 Production) 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


No. 


4632 


4379 
4427 


4244 
3861 


4633 
4635 
4697 
3937 
4413 
4183 
4412 
4409 
4634 

4524 
4615 
4628 
6512 
3787 
4212 
4624 
3888 
4417 
3877 


3750 
7790 
4619 


4626 


4358 


4693 


7810 


7803 


Stock 


DescripTIon 


RECEIVER ASSEMBLIES 


Board—Terminal board—Two terminals and 
link—For changing fideliry.............. 


Board—Antenna terminal board sane. Nay. 


Brackec—Volume control, tone control or 
noise suppressor mounting bracket........ 


Cap—Contact cap—Package of 5.......... 


Capacitor — Oscillator trimmer capacitor 


(ee eae eee ee et aoe one aee 
Capacicor—50 mmfd. (C19).............. 
Capacitor—100 mmfd. (C41)............. 
Capacitor—200 mmfd. (C52)............. 
Capacitor—300 mmifd, (€8)io0.. oe ee 
Capacitor—360 mmfd. (C24)............. 
Capacitor—400 mmfd. (C59)............. 
Capacitor—1120 mmfd. (C27)............ 
Capacitor—1120 mmfd. (C43)*........... 
Capacitor—1120 mmfd. (C52)*........... 
Capacitor—2850 mmfd. (C29)............ 
Capacitor—2850 mmfd. (C17, C56)........ 
Capacitor—0.004 mfd. (C49, C50)......... 
Capacitor—0.005 mfd. (C43)............. 
Capacitor—0.01 mfd. (C48).............. 
Capacitor—0.01 mfd. (C44).............. 
Capacitor—0.01 mfd. (C58).............. 
Capacitor—0.05 mfd. (C37). ............. 
Capacitor—0.05 mfd. (C5, C15)........... 
Capacicor--0.4 mid (C38), aus ee eee 


Sle ee © Om aie 'S elena sd) Mierinbeie! alieitel «ile ei etreiceihel alee! 


Capacitor—0.25 mfd. (C47). .......:..... 
Capacitor—10 mfd. (C53) C54)... ......2. 


Capacitor pack—Comprising one 0.5 mfd., 
one 10 mfd. capacitor (C42, C51)........ 


Capacitor pack—Comprising one 4 mfd., 
one 10 mfd. and one 8 mfd. capacitor (C45, 
C46, C55) 


Clamp—Electrolytic capacitor clamp—For 
capacitor stock No. 7790 


OG) S680, )e lee (4) 6 lel wee eels ts. te 6 salar le ta 


B) Slee lon\e) a; @ 4) 6) epee: s 


Clamp—Electrolytic capacitor clamp—For 
capacitor stock.INo.i4626.7 74,6 sa eee 


Coil—Antenna coil ‘‘PB-LW”’ (L4, L2, L5, 
LG, Cis C3) re sis limes oreo el ae ee 


Coil—Antenna coil “‘B.S.W.” (L3, L4, L7, 
L8, C2, C4 


2 SIe).@ (@ (0/10) (014m Fe) 6) ara) iv) ce) (6) \w (u're) 0, ee btm wie 


* R18—60,000 ohms—Some models. 
* R19—100,000 ohms—Some models. 


DescriPTION 


7808 | Coil—Detector coil ‘‘P.B.-L.W.” (L9, L410, 
CIS SL14* COMGT) re aaa See eee 

$0.25 | 7805 | Coil—Detector coil ‘B.-S.W.”’ (L14, L142, 
3 PAS 46) C10NC12 413). 2 ae 
7807 | Coil—Oscillator coil “B.-S.W.” (L419, L20, 
te £23,124) C23. \C78) ane cae eee 
7809 | Coil—Oscillacor coil ‘“P.B.-L.W.” (L47, L148, 
.20 121127 C225 G26) hove see 
7801 | Condenser—3-gang variable tuning condenser 

.78 (C6 CIGNC20) ere 2a, ene eee 
‘95 | 4374 | Cover—Fuse mount cover. .. 0 .0......05. Z 


Ovieh eye's oe ensle iene 


34 3376 | Mount — Fuse. mount — 105—125-volt in- 
‘ SETUIMENE 9.0.55, Se ae ee ee 
22 4604 | Mounc—Fuse mount for 200-250-volt in- 
26 SCLUMEHO. 8) ioc icc ea 


25 | 4625 | Resiscor—Wire wound resiscor—Comprising 

i one 6500-ohm—4500-ohm and 450 sec- 
.35 cont (R30 "R31 R58). eee eee ee 
.35 | 3704 | Resiscor—400 ohms—Carbon type— % watt 
a ——hackape Of 5° ( RO RS, Riz) eee eee 
4622 | Resistcor—500 ohms—Carbon type— 4 watt 
roa ——Package of 10 (R10)... 22) 2 eee 
28 | 4338 | Resistor — 2500 ohms — Carbon type — % 
28 watt—Package of 10 (R6, Rii, R13)..... 
30 4242 | Resistor — 3000 ohms — Carbon type — 4 

: watt-—-Package of 5: (R47 \cn on eae eee 
30 4436 | Resistor — 5000 ohms — Carbon type — 4 
54 watt—Package’of 10 (R22). [2.2 eee ee: 
25 3381 | Resistcor—10,000 ohms—Carbon type—% 
7 watt (R20)—Package of 5.............. 
-25 | 3998 | Resistor—15,000 ohms—Carbon type— % 
32 watt—Package of 5 (R20) .1).....:...0.5 
3602 | Resistor—60,000 ohms—Carbon type—% 

.30 watt—Package of 5 (R8, R18*, R19, R23, 
R26) fy hkeln ob he Ge oe eee 

.25 | 3118 | Resistor—100,000 ohms—Carbon type—% 
36 watt—Package of 5 (R2, R7, R18, R19*). 

; 3619 | Resistor—400,000 ohms—Carbon type—% 
1.05 watt (R59)—Package of 5.............. 
3033 | Resistor — 1 megohm — Carbon type — 

1.44 wat—Package of)5:(R16, R21 )iei ae 
6242 | Resiscor — 2 megohms — Carbon type — % 
watt—Package of 5 (R15, R21,* R28).... 

2.82 | 3078 | Resistor—10,000 ohms—Carbon type—¥% 
watt——Package! of 5. (R27.)a- earn ae 

AS | 4623 | Resistor—13,000 ohms—Carbon type—¥% 
watt—-Package:of 10 (R29):0 4, 4508 oe 

15 | 2240 | Resistor—30,000 ohms—Carbon type—1 
watt: (R25) 300 1 ee eee eee 

2.40 | 4418 | Resiscor—100 ohms—Flexible type—Pack- 
age of 10;\(RAR4) ee eee 

1.82 | 4618 | Rheostatc—Sensitivity control (R5)......... 


* R20—15,000 ohms—Some models. 
* R21—2 megohms—Some models. 
* C52—1120 mmfd.—Some models. 
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DescripTION 


Shield—Antenna, detector or oscillator coil 


Shield—First detectcor—Oscillator Radiotron 


shield 


Shield—-First detector—Oscillacor Radiotron 
shield top 


Shield—I. F. amplifier Radiotron shield 


Shield—I. F. amplifier Radiotron shield top. . 


Shield—Oscillator coil wiring shield—Shields 
oscillator coil wiring from R. F. coil— 
Complete with terminal board, clamp and 
resistor 


Shield—Oscillator wiring shield—Shields os- 
cillacor coil wiring from R. F. coil—Com- 
plete with terminal strip and resistor 


Shield—R. F. amplifier—Radiotron shield. . . 


Shield—R. F. coil wiring shield with two 
resistors and terminal board 


Socker—Dial lamp socket 

Socket—4-contact Radiotron socket 
Socket—5-contact Radiotron socket 
Socket—6-contact Radiotron socket 
Socket—7-contact Radiotron socket 


Switch—Range switch (S2, S3, S4, S5, S6, 
S7, S8, S9, S10, S11, S12) 


Tone control (R24, S1) 


Transformer—First intermediate frequency 


transformer (L25, L26, C32, C33, C34)... 


Transformer—Power transformer—105—125 
volts—50-—60 cycles (T1) 


Transformer—Power transformer—105—125 
volts—25—40 cycles 


Transformer—Power transformer—105—250 
volts—40-60 cycles 


Transformer—Second intermediate frequency 
transformer (L27, L28, C35, C36, C40, 


Transformer and reactor—Interstage trans- 


former and reactor (T2, L29) 
Volume control (R32) 


DRIVE ASSEMBLIES 
Arm—Band indicator operating arm 


Ball—Steel ball for variable condenser drive 
assembly—Package of 20 


Clutch—Tuning condenser drive clutch as- 
sembly—Comprising drive shaft, balls, 
ring, spring and washers assembled 


Drive—Variable tuning condenser drive com- 


Lise 

Price 
$0.45 
.36 


.20 
35 
AS 


Stock 
No. 


4364 


4704 
4367 


4520 


3943 


3993 


4377 


4360 
4378 
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REPLACEMENT PARTS — Models 143 and 242 (1934 Production) Continued 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DescripTION 


Gear—Spring gear assembly complete with 
hub, pinion, gear, cover and spring 


Indicator—Band indicator—Celluloid 


Indicator—Station selector vernier pointer— 


Screen—Translucent screen for dial light— 
Package of 2 


Screw—No. 6-32-5-32” square head set screw 
for band indicator operating arm or con- 
denser drive—Package of 10 


Spring — Band indicator and arm tension 
spring—Package of 5 


Stem—Station selector pointer stem 


Stud—Band indicator operating arm stud— 
Package of 5 


REPRODUCER ASSEMBLY 
(TABLE MODEL) 


Coil—Field coil (L31) 


Cone—Cone mounted and centered on hous- 


Reproducer complete 


Transformer—Output transformer (T3) 


REPRODUCER ASSEMBLY 
(CONSOLE MODEL) 


Cable—4-conductor—Reproducer cable 


Coil—Field coil magnet and cone support 
(L31) 


Cone—Reproducer cone—Package of 5 (L30). 
Reproducer complete 


Transformer—Output transformer (T3) 


MISCELLANEOUS PARTS 


Bezel—Metal bezel (escutcheon) for station 
selector dial 


Dial—Stration selector dial 
Glass—Station selector dial glass 


Knob—Station selector, volume control, tone 
control, noise suppressor rheostat on range 
switch knob—Package of 5 


Lamp—Dial lamp—Package of 5 


Ring—Retaining ring for dial glass—Package 
of 


Screw assembly—Chassis mounting screw _as- 
sembly—Comprising four screws, four 
lockwashers, four washers, four spacers and 
EIGHe CUSHIONS soe cette aire ee ese one ag 


Screw—No. 8-32-1%"' headless set screw for 
knobs—Package of 10 


REPLACEMENT PARTS—Models 143, 242 and 243 (1935 Production) 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


No. 


4632 


4379 
4427. 


4244 
3861 


4633 
4635 
4248 
4811 
4183 
4412 
4409 
4634 
4524 
4615 
4628 
3787 
4212 
4624 
4836 
4791 
4885 
4840 
7790 
4619 


4626 


4358 


4693 


7810 


7803 


7808 


7805 


7807 


Stock 


Stock 
No. 


DescrieTION 


RECEIVER ASSEMBLIES 7809 
Board—Terminal board—Two terminals and 
link—For changing fidelity.............. 4806 
Board—Antenna terminal board............ 
4371 
Bracket—Volume control, tone control or 
noise suppressor mounting bracket........ 4631 
Cap—Contact cap—Package of 5.......... 10907 
Capacitor — Oscillator trimmer capacitor 3376 
(C24, C25) 25% Aare naa wen eee 
Capacitcor—50 mmfd. (C19).............. 4604 
Cc itcor—100 Fel (G41 tear oan 
apacitor mmfd, ( ) 4625 
Capacitor—300 mmfd. (C8). ..........05. 
Capacitor—340 mmfd. (C24)............. 
Capacicor—400 mmfd. (C59). ............ eh 
Capacitor—1120 mmfd. (C27)............ 4812 
Capacitor—1120 mmfd. (C43)............ 
Capacitor—1120 mmfd. (C52)............ 4242 
Capacitor—2850 mmfd. (C29)............ 2871 
Capacitor—2850 mmfd. (C56)............ 
Capacitor—0.004 mfd. (C49, C50)......... 3998 
@ itor-—0.04' mids (C48) ccc ae ue 
apacitor mfd. ( ) 3602 
Capacitor—0.04 mfd. (C44).............. 
Capacitor—0:0i- mid: (C58) sane seers 3418 
Capacitor—0.05 mfd. (C5, C15, C37)...... 
Capacitor—0.4 mfd. (C7, C18, C38)....... re 
Capacitor—0.1 mfd. (C14, C30, C39, C57)... 4783 
Capacitor—0.25 mfd. (C47).............. 
Capacitor—10 mfd. (C53, C54)........... 6242 
Capacitor pack—Comprising one 0.5 mfd., 
one 10 mfd. capacitor (C42, C51)........ 3078 
Capacitor pack—Comprising one 4 mfd., 4623 
one 10 mfd. and one 8 mfd. capacitor (C45, 
C46 E55) 535 shee i eae eee ee eee 
Clamp—Electrolytic capacitor clamp—For 2240 
capacitor Scock No; 7790)..:..0 seen oe 
Clamp—Electrolytic capacitor clamp—For aac8 
capacitor Stock No./4626, . 33.0.5. on. Pere 
Coil—Antenna coil ‘‘Band B-X”’ (L1, L2, L5, 4 
L6;CliGa\ ae wees Pe eae sean 742 


Coil—Antenna coil “‘Band A-C”’ (L3, L4, L7, 
LB C2 C4) aks teers aerate ene, 


Coil—Detector coil ‘‘Band X-B’’ (L9, L140, 
L137 L847'C9s Cl tee ay a ae ee 


Coil—Detector coil ‘‘Band A-C”’ (L414, L12, 
| Cat. L16, C10 ‘C12 Cis )e ee eae 


Coil—Oscillator coil ‘Band A-C’’ (L19, L20, 
L235; 24167328) 


4627 
6956 


4452 


4629 


eee eee cee eee en eene 
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DescripTION 


Coil—Oscillacor coil ‘‘Band X-B”’ (L417, L18, 
E24, E227 C22NE26) 


Condenser—3-gang variable tuning condenser 


(C6; "C16 C20 Greve Serre feet oe eee 


Cover—Fuse mount cover..........e.e00- 


Cy 


Cover—Terminal strip cover.............. 
Fuse—3-ampere—Package of 5............ 


Mount — Fuse mount — 105—125-vole in- 
Struments<ee lan ee ee 


Mount—Fuse mount for 200—250-volt in- 
StruMent:.'.c sue ee eee 


Resistor—Wire wound resiscor—Comprising 
one 6500-ohm-4500-ohm and 450 sec- 
tion, (R30) R31, "RSS oe va eee 

Resiscor—400 ohms—Carbon type— % watt 
(R39 RO NR12)—Package oe 5.0) eee 

Resistor — 2600 ohms — Carbon type — % 
watt (R6, Rii, R13)—Package of 5...... 

Resistor — 3000 ohms — Carbon type — % 
wate. (Ri /.)—Package of 5... vce seen 

Resistor — 5000 ohms — Carbon type — % 
wWatte (Iv22)) Package ots onsen nenenernets 

Resiscor—15,000 ohms—Carbon type—% 
watt: (R20)—Package of 5. ...050 see ae 

Resistor—60,000 ohms—Carbon type—% 
watt (R8, R18, R23, R26)—Package of 5. . 

Resistor—100,000 ohms—Carbon type—% 
watt (R2, R7, Ri9)—Package of 5....... 

Resistor—400,000 ohms—Carbon type—% 
wate (R59 )—-Package of 5.0) 7.2. | ae 

Resistor—1,100,000 ohms—Carbon type— 
% wate (Ri6)—Package of 5........... 

Resistor — 2 megohms — Carbon type — %4 
wate (R15, R21, R28)—Package of 5..... 

Resistor—10,000 ohms—Carbon type—% 
watt (R27 )—Package of 5.......5..000% 

Resiscor—13,000 ohms—Carbon type—% 
watt (R29)—Package of 10............. 

Resistor—30,000 ohms—Carbon tcype—1 
Watts (R25) du. meter epee ale past uch aeeaeeee 

Resistor—100 ohms—Flexible type (R1, R4) 
=—hackagé, of dO aaa ten See ee 

Rheostat—Sensitivity control (R5)......... 

Shield—Antenna, detector or oscillator coil 


infra (ec UME e oe ere Beda Rete 2 ee 1 


Shield—First detector—Oscillator Radiotron 
Shield) fice os bare ee ee eee 


Shield—Firse detector—Oscillator Radiotron 
shield top siht Wet ra ee 


Shield—Second detector—‘‘A.V.C.”’ Radio- 


tron shield. Pitts ave eee tee 


Shield—Second detector—‘'A.V.C.”” Radio- 
tron shield:top eae ate ee ee 


REPLACEMENT PARTS—Models 143, 242 and 243 (1935 Production) Continued 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DescrieTION 


Shield—I. F. amplifier Radiotron shield...... 
Shield—I. F. transformer shield............ 
Shield—Oscillator coil wiring shield—Shields 

oscillator coil wiring from R. F. coil— 


Complete with terminal board, clamp and 
PESISUOL ctoleveretorete chal clove) ein ete revee) eis tslonsie ies = 


Shield—Oscillator wiring shield—Shields os- 
cillacor coil wiring from R. F. coil—Com- 
plece with terminal strip and resistor...... 


Shield—R. F. amplifier—Radiotron shield.... 


Shield—R. F. coil wiring shield wich two 
resistors and terminal board............. 


Socket—Dial lamp socket........0.eeeee0: 
Socket—4-contact Radiotron socket......... 


Socket—5-contact Radiotron socket......... 


Socker—6-contact Radiotron socket......... 
Socket—7-contact Radiotron socket......... 
Switch—Range switch (S2, S3, S4, 55, S6, 

S7, 58,09; S10) S11) SIZ). vs wes ven 
Tone control (R24, S1).......-cceeesceees 


Transformer—First intermediate frequency 
transformer (L25, L26, C32, C33, C34)... 


Transformer—Power transformer—105—125 
volts—50—-60 cycles (T1)........ceeeeee 
Transformer—Power transformer—105—125 
volts—25—40 cycles.....cccessecscecees 
Transformer—Power transformer—105—250 
volts—40—-60 cycles... ... ese e eee e eens 
Transformer—Second intermediate frequency 
Wien (L27, L28, C35, C36, C40, 
Sh PRT Peconic le teie te: ove sels) eo) sveiy iste’ sis6 


Transformer and reactor—Interstage trans- 
former and reactor (T2, L29) 


Volume control (R32)......eeeeseeveees 


ee ee 


DRIVE ASSEMBLIES 
Arm—Band indicator operating arm.......- 


Ball—Steel ball for variable condenser drive 
assembly—Package of 20........-2++06- 


Clutch—Tuning condenser drive clutch as- 
sembly—Comprising drive shaft, balls, 
ring, spring and washers assembled 


eeeeeee 


Drive—Variable tuning condenser drive com- 


Gear—Spring gear assembly complete wich 
hub, pinion, gear, cover and spring....... 


Indicator—Band indicator—Celluloid....... 


Indicator—Station selector vernier pointer— 
ITLALL. wee ve ere sreovseeeseer eoccvreceo res 


Mea SOe vere ere eheiere rec als cles & 63 vieinie se She 


Screen—Translucent screen for dial light— 
Package Ol Lng cis ete cs sash a xe0 br 


Screw—No. 6-32-5/32"’ square head set 
screw for band indicator operating arm or 
condenser drive—Package of 10.......... 


Lise 
Price 


28 


22 


1.00 


2.45 


120 
12 


AS 


18 


18 


Lo 


Stock 


No. 
4377 
4722 


4378 


5038 


9534 
9533 


5039 
5040 


9593 
9535 


5038 
9591 


8969 
5039 


5040 


9592 
5041 


4677 


4621 


6614 
4449 


4340 
4678 


4446 


4613 


lok 


DeEscrIPTION 


Spring — Band indicator and arm tension 
spring—Package of 5......+2+eeeeeeeees 


Pinion — Vernier pointer pinion — Station 
selector pointer steM......eeeeeereeeees 
Scud—Band indicator operating arm stud— 
Package Of 5, ...).'. te vise aiid ciae ne alle 


REPRODUCER ASSEMBLY 
(TABLE MODEL) 


Cable—4-conductor—Reproducer cable with 
female connector plug.......2seseeeeees 


Coil—Field coil (L31)...... cece eeeeeces 


Cone—Cone mounted and centered on hous- 
RE CSO i eveta wield nial ora a. ek glee vs wean 5 1s 


Connector—4-prong male connector for re- 
producer cabl€. cus. ccs ccecwssessneo ee 


Connector—4-contact female connector for 
reproducer cable.........eceeserecevees 


Reproducer complete... ...+.e eee eee eeeees 


Transformer—Output transformer (T3)..... 


REPRODUCER ASSEMBLY 
(CONSOLE MODEL) 


Cable—4-conductor—Reproducer cable with 
female connector plug.........e+eeeeee- 


Coil—Field coil magnet and cone support 


@eoeesvnneerescneervreeoevevveeeeneneseses 


Cone—Reproducer cone (L30)—Package of 5. 


Connector—4-prong male connector for re- 
PEOCUCEE 4 iiss blvie s lepeme roe mean, « tram aioorh 


Connector—4-contact female connector for 
reproducer cable........0.- eee sereeees 


Reproducer complete........0eeeeeeeeeees 


Transformer—Output transformer (T3)....- 


MISCELLANEOUS PARTS 


Bezel—Metal bezel (escutcheon) for station 
SELECEORTCIAL Arie aan ore Ue Geta har an ets 


Dial—Scation selector dial. .........ce00e: 
Glass—Sration selector dial glass........... 


Knob—Station selector, volume control, tone 
control, noise suppressor rheostat on range 
switch knob—Package of 5.......-ee0-- 


Lamp—Dial lamp—Package of 5.......... 


Ring—Retaining ring for dial glass—Package 
ES ee (icuicn smal gale tales tate ele aielel® ols 


Screw assembly—Chassis mounting screw as- 


sembly—Comprising four screws, four 
lockwashers, four washers, four spacers and 
eight cushions—For table model.......-- 


Screw—No. 8-32-%"’ headless see screw for 
knobs—Package of 10........--eseeeees 


56 
65 
30 


60 
.60 


35 


28 


25 


in a ne Tne Wad 


ata te 
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RCA VicTOR MODELS 226 AND 128 
Six-Tube, Three-Band, A. C. Superheterodyne Receivers 
SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


105-125 Volts, 50-60 Cycles 
Dre agcranU Prequency Ratings. «guia scully cmvebiele ele sle Pees ver eevs 105-125 Volts, 25-60 Cycles 
100-130/195-250 Volts, 50-60 Cycles 
POMS (a “DISC UGE fey BR Re iy ree A Une Ofer gee a Approximately 80 Watts 


Number and Type of Radiotrons...2 RCA-6D6, 1 RCA-6A7, 1 RCA-6B7, 1 RCA-42, 1 RCA-80—Toral, 6 
Band ‘‘A”— 540K. C— 1,720 K. €. 
eeagear PECUenCY RanGe LiMutS.. 3 vio foe vals bs eben eed vc ose ee Band ‘“B’”—1,720 K. C.— 5,400 K. C. 


Band ‘‘C”—5,400 K. C.-18,000 K. C. 


PA PEONELETECNENCIOS s 4 ve s'kis Sisal Peis cence ees 460 K. C., 600 K. C., 1.720 K. C., and 18,000 K. C. 
TI CUISCOMER OUT UC LM etccte els ae 5 wie le Six eel « Hisce asi u/k Scwrviie geste mpabplete aaa phere ae 1.75 Watts 
Pe eMC Ut ee, ses ee tee titre vs oe wide bikin ha Weis dale ede da hb eds oer Re ee 3.5 Watts 
PHYSICAL SPECIFICATIONS 
Model 226 Model 128 
SES CIS cy Bal a oe Qa ee na ee Bed LTRGEIOS on! a! cel u'-o 0 2 Sos tae wr $y 2a eee eee eee ae 20% Inches 
REI RE ae gh ob kbd Rie loieiara'a PA ANCHES cee ee % ab sialon eae a ROE ee aD 1634 Inches 
“OES on ul eee aa ae ee PECTS he fs cp incoente sas ‘natn elle oe ee eee 117% Inches 
These receivers, both of which employ the same of these instruments. With the efficiently designed 
chassis, are manufactured from a design that includes reproducer units, and the amplification system supply- 
such requirements as ‘‘all-wave’’ reception, high sensi- ing them, more than adequate volume may be obtained; 
tivity, good selectivity and pleasing tone quality. The the undistorted limic of output being 41.75 watts, 


tuning ranges listed above cover the standard broad- 
casting band, and extend into the shorter wave regions 


Special Spats features used on this chassis in- 
for reception of foreign and trans-oceanic broadcast 


clude a ‘‘full vision-airplane dial,” a dual-ratio vernier 
drive, a high frequency tone control, automatic 


signals. volume control, and a visual indicator for the three- 
Uniform tonal quality is realized from the output position band switch. 
DESCRIPTION OF ELECTRICAL CIRCUIT 
The general circuit arrangement consists of an R. F. Combined with the signal in the first detector is the 
stage, a combined oscillator and first detector, an I. F. local oscillator, which is always at a 460 K. C. 
stage, a combined second detector—audio amplifier— frequency difference (higher) from the signal frequency. 
AVC Stage, and a single Pentode output stage. An A separate coil system and the third unit of the gang- 
RCA-80 rectifier, together with a suitable filtering capacitor are used in this circuit. 


system, provides plate and grid voltages for all cubes 
and field excitation for the loudspeaker. Figure 3 
shows the schematic circuit diagram, Figure 4 the 
chassis wiring, and Figures 7 to 10 the loudspeaker 


In conjunction with these three tuned circuits, it is 
well to point out that three different groups of tuned 
circuits are used, one for each runing band. A three- 


a osition selector switch is provided for selecting the 
tae Eee in which the dened signal is located. In 

The signal enters the receiver through a shielded addition to selecting the desired coil system, additional 
antenna lead and is applied to the grid of the R. F. groups of contacts are provided for short-circuiting 
tube through the antenna coupling transformer. The the preceding lower frequency R. F. and detector coils 
secondary of this transformer is tuned to the signal and the two preceding oscillator coils. This is to pre- 
frequency by means of one unit of the gang-capacitor. vent ‘‘dead”’ spots due to the absorption effects caused 
The output of this stage is transformer coupled to the by the coils, the natural period of which, with tuning 
grid circuit of the first detector, which is also tuned to capacitor disconnected, fall in the next higher frequency 
the signal frequency by a unit of the gang-capacitor. band. 
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The output of the first detector, which is the I. F. 
signal (460 K. C.), is fed directly through two tuned 
circuits to the grid of the I. F. amplifier stage. The 
I. F. stage, which utilizes Radiotron RCA-6D6, has 
two transformers, which consist of four tuned circuits, 
all of which are tuned to 460 K. C. 


The output of the I. F. amplifier is then applied to 
the diode electrodes of the RCA-6B7, which cause 
detection. The direct current component of the rectified 
signal produces a voltage drop across resistor R-12. 
The full voltage drop constitutes the automatic bias 
voltage for the R. F., while a tap is provided for 
the first detector and I. F. voltage. These automatic 
bias voltages for the R. F. first detector and I. F. give 
the automatic volume control action of the receiver. 
The volume control arm selects the amount of audio 
voltage that is applied to the grid of the RCA-6B7 
and thereby regulates the audio output of the entire 
receiver. 


The output of the RCA-6B7 is introduced to 
the RCA-42 output tube through the resistance- 
capacitance coupling network. By inspection of the 
sens it may be seen that band switch contacts 
are arranged to affect the frequency response of this 
coupling system by changing the total value of the 
capacitance. The purpose of such change with band 
position is to make possible the desired fidelity on 
the short-wave bands; and to maintain the utmost 
fidelity on the regular broadcast band. 


In the power output stage, the RCA-42 is operated 
as a Pentode amplifier. It provides high audio gain 
and good quality. The usual step-down plate trans- 
former is used for matching the tube to the cone coil 
of the loudspeaker. 


The tone control consists of a variable resistor and 
fixed capacitor connected in series across the primary 
of the output transformer. At the minimum resistance 
position Gs the variable resistor, maximum attenuation 
of the high audio frequencies is obtained. 


Plate and grid voltages for all tubes are supplied 
from the output of the rectifier-filter system. An 
RCA-80 is used as a rectifier and a suitable network of 
capacitors and resistors gives the necessary filtering and 
voltages. The loudspeaker field is used as a filter reactor. 


(1) LINE-UP PROCEDURE 


Properly aligned, this receiver performs outstand- 
ingly; improperly aligned, there may be a tendency 
towards low sensitivity and distorted quality of repro- 
duction. Inasmuch as the line-up procedure is more 
or less involved, it is important that these instructions 
be carefully followed. 

Equipment 

To align this receiver, proper test equipment must 
be used. Such consists of a modulated R. F. oscillator 
having proper frequency range, an output indicator, an 
alignment tool and a tuning wand. These parts, 
shown on page 2, have been developed by the manu- 
facturer of this receiver for use by service men to 
duplicate the original factory adjustments. 
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Checking with Tuning Wand 


Before making any R. F., oscillator or first detector 
adjustments, the accuracy of the existing adjustments 
may be checked with a tuning wand (Stock No. 6679). 
This wand consists of a bakelite rod having a brass 
cylinder at one end and a special finely divided iron 
insert at the other end. Inserting the cylinder into the 
center of a coil lowers its inductance, while inserting 
the iron end increases its inductance. From this, it is 
seen that unless the trimmer for a particular coil is 
properly aligned, the wand may increase the output 
of the receiver. A perfect adjustment is evidenced by a 
lowering of output when either end of the wand is 
inserted into a coil. 


Figure 1—Location of Coils in Shields 


The shield over each R. F, coil assembly has a hole 
at its top for entrance of the tuning wand. The location 
of the various coils inside of their shields is shown in 
Figure 1. An example of the proper manner of using 
the tuning wand would be to assume the external 
oscillator were set at 1,720, the signal cuned in, and 
the output indicator connected across the voice coil 
of the loudspeaker. Then the tuning wand should be 
inserted, first one end and then the other end, into the 
top of the three transformers at the left of the R. F. 
assembly, facing the front of the chassis. A perfect 
adjustment of the trimmer would be evidenced by a 
reduction in output when each end of the wand is 
inserted into each of the three transformers. If one end 
—for example, the iron end—when inserted in one 
coil caused an increase in output, then that circuit is 
high. An increase in the trimmer capacitance would be 
the proper remedy. 


(2) I. F. TUNING CAPACITOR ADJUSTMENTS 


Although this receiver has one I. F. stage, there are 
two transformers, each having two adjustable ca- 
pacitors requiring adjustment. The transformers are 
all peaked, being tuned to 460 K. C. 


A detailed procedure for making this adjustment 
follows: 


(a) Connect the output of an external oscillator 
operating at 460 K. C. between the first detec- 
tor grid and ground. Connect the output indi- 
cator across the voice coil of the loudspeaker, 


(b) Place the receiver in operation and adjust the 
station selector until a point is reached (B and 
A) where no signals are heard and turn the 
volume control to its maximum position. 
Reduce the oscillator output until a slight 
indication is obtained in the receiver output 
indicator. 


(c) Refer to Figure 2. Adjust the trimmers of the 
I. F. transformers until a maximum output is 
obtained. Go over the adjustments a second 
time. 


This completes the I. F. adjustments. It is good 
practice to follow the I. F. adjustments with the R. F. 
and oscillator adjustments due to interlocking which 
always occurs between the two. 


(3) R. F. OSCILLATOR AND FIRST DETECTOR 
ADJUSTMENTS 


Four R. F., oscillator and first detector adjustments 
ey iecee. in band “A.” Three are nitred in bands 
an k 


To properly ate the various bands, each must be 
aligned individually in the order given. This is ‘‘A,”’ 
“B” and “C.”’ The prelimi ires th 

é preliminary set-up requires that 
the external oscillator be connected between the an- 
tenna and ground terminals of the receiver and the 


output indicator be connected across the voice coil of 
the loudspeaker. The volume control must be at its 
maximum position and the output of the oscillator 
must be at the minimum value possible to get an out- 

ut indication under these conditions. In the high 
peas bands, ic may be necessary to disconnect the 
oscillator from the receiver and place it at a distance 
in order to get a sufficiently low input to the receiver. 


The dial pointer must be properly set before starting 
actual adjustments. This is done by turning the variable 
capacitor until it is at ics maximum capacity position. 
One end of the pointer should point exactly at the 
horizontal line at the lowest frequency end of band 
“A” while the other end should point to within 
, inch of the horizontal line at the highest frequency 
end of band ‘‘A.” 


Figure 2 shows the location of the trimmers for each 
band. Care must be exercised to only adjust the 
trimmers in the band under test. 


Band “A” 
(a) Set the band switch at ‘‘A.” 


(b) The oscillator series capacitor, located on the 
rear apron of the chassis, should be set at about 
the center of its range. 


(c) Tune the external oscillator to 1,720 K. C, 
set the pointer at.1,720 K. C. and adjust the 
oscillator, detector and R. F. trimmers for 
maximum output. 


(d) Shife the external oscillator frequency to 600 
K. C. Tune in the 600 K. C. signal, irrespective 
of scale calibration, and adjust the series trim- 
mers, located on rear apron of chassis, for 


Figure 2—Location of Line-up Capacitors 
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1ST. LF TRANSE 


ON PLUG-IN TYPE SPEAKER CABLE 


BROWN REPLACES RED 


BR.-BL. REPLACES YELLOW 


BLACK REMAINS BLACK 


Figure 4—Circuit Wiring Diagram 


BLACK-RED TR: 


Smee 
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GREEN 
YELLOW 
BLACK en 
YELLOW 
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BLACK -RED TR. 


INTERNAL CONNECTIONS OF POWER TRANSF 
Figure 5—Universal Transformer Connections (50-60 Cycles) 
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ALL D.C. VOLTAGES ARE TO GROUND 
Figure 6-—Tube Socket Voltages 
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maximum output, at the same time rocking 
the variable tuning capacitor. Then readjust at 
1,720 K. C. as described in (c). 


Band “’B”’ 
(a) Set the band switch at ‘‘B.”’ 


(b) The detector and antenna trimmers should firse 
be tightened to approximately 34 maximum 
capacity (turned 34 inch). 


(c) Tune the external oscillator to 5,160 K. C., set 
the pointer at 5,160 K. C. Adjust the oscillator 
trimmer for maximum output. The trimmer 
should be set at the first peak obtained when 
increasing the trimmer capacitor from mini- 
mum to maximum. 


(d) Check for the image signal, which will be re- 
ceived at approximately 4,240 K. C. on the dial, 
if che trimmer is set properly in accordance with 
(c). It may be necessary to increase the external 
oscillator output for this check. 


(e) Reduce the capacity of the detector trimmer, 
while rocking the tuning capacitor, until the 
signal disappears. The first detector circuit is 
then aligned with the oscillator circuit and the 
RCA-6A7 tube is blocked. Then increase the 
capacity of the detector trimmer, while rocking 


Figure 7—Table Loudspeaker Wiring 
(without cable plug) 


(f) 


(a) 
(b) 


(c) 


(d) 


the tuning capacitor, until the signal is peaked 
for maximum output. 


The antenna trimmer should now be peaked 
for maximum output. It is not necessary to 


Figure 8—Console Loudspeaker Wiring 
(without cable plug) 


rock the main tuning capacitor while making 
this adjustment. 


Band “C” 
Set the band switch at “C.” 


The detector and antenna trimmers should first 
be tightened to approximately 34 maximum 
capacity (turned 34 in.) 


Tune the external oscillator to 18,000 K. C., 
set the pointer at 18 M. Adjust the oscillator 
trimmer for maximum output. The trimmer 
should be set at the first peak obtained when 
increasing the trimmer capacitor from mini- 
mum to maximum. 


Check for the image signal, which will be 
received at approximately 17,080 on the dial, 
if (c) has been properly done. It may be neces- 
sary to increase the external oscillator output 
for this check. 


RADIOTRON SOCKET VOLTAGES 


CATHODE TO Screen Grip TO 


RapioTron NuMBER GrounD Grounp, 
Votts, D. C. Vo ts, D. C. 


RCA-6D6—R. F. 


115-Volt A. C. Line—No Signal—Volume Control—Maximum 


PLATE TO 
GrounD, 


Vo tts, D. C 


_—_——— 


Det. 


a mere nn ap Tit PL Pee 


Osc. 


EE 
ed a ee re 


RCA-6D6—I. F. 
RCA-6B7—2nd Detector 
RCA-42—Power 


= eee Eel 
ee  eeeeeSeSeSeSeeSeSFSs 


ee 
rR 


a | re 
—_— Eee 


RCA-80—Rectifier 


*Voltage calculated from 265 V. + B. 
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(e) Reduce the capacity of the detector trimmer, 
while rocking the tuning capacitor, until the 
signal disappears. The first detector circuit is 
then aligned with the oscillator circuit and the 
RCA-6A7 tube is blocked. Then increase the 
capacity of the detector trimmer, while rocking 
the tuning capacitor, until the signal is peaked 
for maximum output. 


The antenna trimmer should now be peaked 
for maximum output. It is not necessary to rock 
the main tuning capacitor while making this 
adjustment. 


(4) VOLTAGE READINGS 


The voltages specified are those at the various tube 
sockets while the receiver is in operating condition. 
No allowance has been made for currents drawn by 
the meter, and if low-resistance meters are used, such 
allowances must be made. 


(f) 


Figure g—Console Model Loudspeaker 
(with cable plug) 


(5) POWER TRANSFORMER CONNECTIONS 


The 220-vole power transformer furnished with 
some instruments includes taps for operating on 110- 
volt lines. Figure 5 shows the schematic circuit of the 
transformer and the proper voltage to be applied to 
the various taps. The taps are located on the power 
transformer assembly and are accessible without re- 
moving the chassis from the cabinet. 


(6) VARIATIONS OF MODEL 128 


This Service Note does not apply in complete derail 
to the original six-tube chassis employed in Model 128 
during 1934 production. The modifications found on 
the present chassis do not affect the general service 
procedure, but rather account for certain minor changes 
in wiring layout. Notice should be taken that the 
power output stage uses an RCA-42 instead of the 
original RCA-41. 


Figure 10—Table Model Loudspeaker Wiring 
(with cable plug) 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DescrirTION 


RECEIVER ASSEMBLIES 


Bracket—Volume control or tone control 
mounting bracket 
Cap—Contact cap—Package of 5 
Capacitor — Adjustable trimmer 
(C20) 
Capacitor—SO mmfd. (C47) 
Capacitor—80 mmfd. (C37) 
Capacitor—340 mmfd. (C21) 
Capacitor—1120 mmfd. (C23) 
Capacitor—1160 mmfd. (C34) 
Capacitor—1120 mmfd. (C50) 
Capacitor—2400 mmfd. (C17) 
Capacitor—2850 mmfd. (C25) 
Capacitor—.015 mfd. (C39) 
Capacitor—.05 mfd. (C35) 
Capacitor—.05 mfd. (C4, C12, C29)....... 
Capacitor—.1 mfd. (C6, C15, C30, C40).... 
Capacitor—.1 mfd. (C7, C26) 
Capacitor—.25 mfd. (C38, C45) 
Capacitor— 4.0 mfd. (C36) 


capacitor 


DescripTIOoN 


Capacitor—8 mfd. (C44) 

Capacitor—10 mfd. (C43) 

Capacitor pack—Comprising one 0.035 mfd. 
and one 0.005 mfd. capacitors (C41, C42). . 

Capacitor pack—Comprising two 4. mfd. ca- 
pacicors (C16, C46) 

Clamp—Electrolytic capacitor mounting clamp. 

Coil—Antenna coil ‘‘Band B”’ (L3, L4, C2)... 

Coil—Antenna coil ‘‘Band A-C”’ (L1, L2, L5, 
L6, Ci, C3) 

Coil—Detector coil ‘‘Band B”’ (L9, L10, C10). 

Coil—Detector coil ‘‘Band A-C” (L7, L 
Lit; Li2; C8r Cor err) 

Coil—Oscillacor coil ‘‘Band A-C”’ (L13, L14, 
L1i7, L18, C19, C24) 

Coil—Oscillacor coil ‘Band B” (L15, L16, C22) 

Condenser—3-gang variable tuning condenser 
(G5- C13 C18) 

Lamp—Dial lamp—Package of 5 

Resistor—600 ohms—Carbon type—4 watt 
(R2, R6, R8)—Package of 5 


REPLACEMENT PARTS (Continued) 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


Scock DescerreTIon 


Price Now| Desceierion Lise 


Resistor—1100 ohms—Carbon type— }4 watt REPRODUCER ASSEMBLY 


(R3, ee Seca i ROO cid neiateie rs $1.00 TABLE MODEL 
mal Did) Parkase of 5.. Re aay 6 creed 4.00 4526 est reaanee reg a i cable with 
3114 | Resiscor—50,000 o bon type—% sp terminals. .......+-+++seeereceseees 
watt (R16, R18)}—Package of 5......... 4.00 | 5085 Cable—3-conductor reproducer cable with 
3602 | Resistor—60,000 eben type—1¢ female COMMECLOL. . «+--+ see ee eeee eseceee 
wate (R5)—Package of 5.......---0+205 1.00 | 9579 | Coil—Field SHLUWY ah iwe ieee aes sceeee 
3448 | Resiscor—100,000 Fe Caos type—% 9533 | Cone—Reproducer cone mounted and centered 
watt (Ri, R4)—Package of 5........--. 1.00 Gn housings yi secs cae Holes oe Saeem 
3416 | Resiscor—200,000 ohms—Carbon type—4 5148 | Connector—3-contact male connector for 
watt (R15)—Package of 5......-.-++-:% 1.00 Feproducer. 2.0. ec sees sees cereus 
6186 | Resistor—500,000 ohms—Carbon ctype—}4 5419 | Connector—3-contact female connector for 
watt (R17)—Package of 5......-.--+-5+ 4.00 reproducer cable..........--+- ene sees 
4783 | Resiscor—1,100,000 ohms—Carbon type— 7818 | Re roducer complete—For use with chassis 
Yswatt (R10)—Package OLR SI oiivetoes 0% 1.00 aving reproducer cable with spade 
6242 | Resistor — 2 megohms — Carbon type — \y% terminals. ....c- ccc ecco reer ec sccrcee 
watt (R11, Ri3)—Package of 5......... : 
Rage eciccor 30,000 ohms—Carbon type— 1.) ee Orpur transformet.....+..0- 
watt (R20). 0... cece cece cee ee ee ceene 22 | 4818 | transtormer—Uutput Cranstormer....--.+-- 


47241 | Resiscor—Tapped resistor, one 10,000 ohms, 
two 5000 ohms, and one 500 ohms section 


REPRODUCER ASSEMBLY 


(R21, R22, R23, R24 ee osicte sieteis este. <!s .88 if 

4524 | Shield—I. F. transformer shield...........- 42 CON MODE 

4742, | Shield—Antenna R. F. or oscillator coil shield.| .40 (For use with chassis having 4 a a 
3042 | Shield—Firsc detector or output Radiotron shield 18 cable wich spade terminals) 

7487 Shield—t. ES amplifier Radiorron shield Shae’ s 'e 25 4473 Board—Terminal board assembly BERN tonal Aas. 


4705 | Shield—R. F. amplifier Radiotron shield.... . 
3782, | Shield—Second detector Radiotron shield... . 
3529 | Socker—Dial lamp socket.....-+--++e+s0% 
4784 | Socker—4-contact Radiotron socket.......-- 
4786 | Socket—6-contact output Radiocron socket... 
4785 | Socket—6-contact Radiotron socket......--- 
4787 | Socket—7-contact Radiocron socket.......-- 


30 | 4526 | Cable—3-conductor with spade terminals... . 
.26 | 9460 | Coil—Field coil, magnet and cone yd ies (L24) 
.32 | 3935 | Cone—Reproducer cone (L23)—Package of 5. 
15 | 9527 | Reproducer—Complete.....----+s2sseeer: 
45 |) 4472 | Transformer—Oucput transformer (T2)..-.- 


REPRODUCER ASSEMBLY 


4379 | Serip—Antenna terminal engraved “ANT- 
BT OR eRe ce tur ess oes 20 CONSOLE MODEL 
4684 | Swicch—Operating switch (Si1).......---- 45 (For use with chassis having reproducer 
4728 SS aay ne rae ee 82, S3, S4, SS, ae cable wich connector) 
4810 Tone control Ris). vine teneg nes ; O22). ||4.90)| aes ch ces pase cs aaa 
feet nee Piet incerinediace frequency | . _ | eset l Ccnnector-——3-contace male connector for 
sass | reformer 19, 120, 27,8, C48)....) 2.28 ES 1S ate pagan male) Eoapector ©for 
rans ormer—, on interme iate requency arate Ge ak, poet mniane Mane te) 
transformer (L241, L22, C34, C32, C33,R9).| 2.15 S119 | Co eo - si Yost ge recast neenY for 
9514 | Transformer—Power transformer—105-125 9590 | Coil—Field coil, magnec and cone support 
volts, 50-60 cycles (T1).....-----ee-ee: 4.78 Meaty aces eee Pee 
9512 ees ayripaae transformer—105-125 6.58 nae “pcr Gediaanay cone (L23)—Package of 5. 
SE he re re ane er: F eproducer complete... ..-.-+++ssssseeers 
9513 | Transformer—Power transformer—105~250 4892 | Transformer—Output transformer (T2)..-.. 


eoeoer rer ener ees oer es ee ¢ 


Pe ee 


DRIVE ASSEMBLIES 


MISCELLANEOUS ASSEMBLY 


4362. | Arm—Band Indicator operating arm........ .28 

40194 | Ball—Sceel ball for condenser drive assembly— 4677 | Bezel—Station selector dial (escuteheon ) bezel 
Package of 20........ceeceeeceeercrecs 25 | 4661 | Dial—Scation selector dial..........--++: 

4422 | Clutcch—Clutch drive assembly for variable 6614 | Glass—Scation selector dial glass ......--- 
condenser drive. .....--eseeeceeeceenes 4.00 | 4520 | Indicator—Scation selector indicator pointer. . 

4510 | Drive—Tuning condenser drive assembly....| 2.42 4449 | Knob—Scation selector, volume control, tone 

4704 | Indicacor—Band indicator (celluloid)........ A2 control, range switch or operating swi 

| 3943 | Screen—Dial light screen (celluloid )}—Pack- knob—Package of 5.....e0eeceeseceees 

BRO Ol 2 nate eele eeainiin a «pwns <.t 481 4678 | Ring—Dial glass retaining ring —Package 

3993 | Screw—Number 6-32—5/32 square head set CES OS es Ae CIO 
screws for band indicator operating arm— 4446 | Screw—Chassis mounting screw assembly 
Packace of LO Cis fee ee ae seein sheele = 25 comprising 4 spacers, 4 screws, 4 lockwash- 


4669 | Screw—Number 8-32-5/32 set screw for 
variable condenser drive assembly—Pack- 


ers, 4 washers, 8 cushions—Por table model . 
4945 | Sctew—Chassis mounting screw assembly— 


age OF 10.......cceeerecerereeteeeere 25 Comprising 4 spacers, 4 screws, 4 lock- 
4377 | Spring—Band indicator and arm _ cension washers, 4 washers and 8 cushions—For 

spring—Package of 5......----e+e+ee0e> : Ae this Ric a ei attialeie ska nts 
4378 | Scud—Band indicator operating arm stud— 


ee ee ere i. eer |) eae eee tere wy EOL ROUSE ee ce te 
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RCA VICTOR MODEL 236-B 


Seven-lube, Superheterodyne Battery Receiver 
SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


Type and Number of Radiotrons....... 4 RCA-1C6, 2 RCA-34, 2 RCA-30, 1 RCA-32, 1 RCA-19—Toral, 7 
ran MPSarrervaccurrent a. si. a See ee ee ee ee ke eee vine ee ae lee bak 0.68 Ampere 
Peer tiel s, SOAtTery. C UITENC? ban cot ee a ln FE oe ORwiala ets oe Rea eae Ra 21 M. A. 
See Cee Peete 2 s.s ee a. t+ Aare t 6 ele Cu app ee = 540 K. C.-1720 K. C. 
INNER Fe SEGSCLCC CURING Lynas | eet keane s aafen hn die aul geacico we Gs de res 4.2 Watts 
2 (OS ly yea en >. ONE i are ae ee oe 2.2 Watts 
BENE TECQUCHICICS 00 202855 visits) van Sp Ee Eee a eS 460 K. C., 600 K. C. and 1720 K. C. 


ee RR enc AUT Come Oe Magee wet ee tes ahve Cade eek eens 40% Inches 
las ee os PR AG sais: t Rida imdb hw has em 2514 Inches 
OVEN. SSI SRR ere eee ot ae eR ee A, 1315 Inches 

This seven-tube, battery operated Superheterodyne mechanical construction. The chassis is unusually 
receiver provides excellent reception of standard-wave accessible for repair or replacement of parts. A fuse 


broadcasting stations. High sensitivity, excellent 
selectivity and good fidelity characterize this receiver. 
Outstanding features include a permanent magnet 
dynamic type loudspeaker, two-point tone control, 
Class ‘‘B’” output stage, vernier drive and excellent while Figure 2 shows the chassis wiring. 


in the “B” battery lead provides protection for the 
Radiotrons in event of short circuits or wrong battery 


connections. Figure 1 shows the schematic diagram, 


DESCRIPTION OF ELECTRICAL CIRCUIT 


The circuit is of the superheterodyne type and con- The I. F. amplifier uses two RCA-34 Radiotrons 
sists of a combined oscillator-detector stage, two I. F. in conjunction with three transformers. Two of the 
amplifying stages, a combined second detector and transformers are tuned very accurately to the I. F. 
automatic volume control, a two-stage audio amplifier frequency (460 K. C.) by means of suitable trimmer 
and a Class ‘‘B’’ output stage. A two-pole operating capacitors. The third transformer is untuaed and 
switch opens the “+A” and ‘+B’ battery leads couples the output of the second stage to the input 
when the switch is turned to the “off” position. of the second detector, an RCA-30, the plate of which 


i ded. 
The signal enters the receiver through a shielded poo 


antenna lead and is applied through the antenna trans- Automatic volume control action is obtained from 
former to the grid circuit of the first detector which the volcage drop of a portion of the rectified signal 
also serves as the local oscillator for producing a across resistor R-9. The voltage drop constitutes the 
signal, 460 K. C. higher in frequency than the incom- automatic bias voltage for the firse detector and I. F. 
ing signal. The combined signals after passing through stages and thereby gives the automatic volume control 
the first detector produce the I. F. signal. action of the receiver. 


163 


wps301q [NI41D WpuaysgG—t 24nF17 


: +3 
AGL “AE ASE AGLI AZ AGZ -g 
ee 2 + +9 e - ¥ t ty. 


Sy 


‘ caswn YRS YG 
' - ovi-se 7 


OIGHY ast ‘L3d -enB reer Peay! 


‘9S0 7 L3d ist 


164 


#- 


SNOILOANNOD du¥OE YOLSISIa 


s < = < 
Romer eye See Be 
Bead eh 


MANAOASNVAL “AT ist 


UZWYAOASNVAL 31 -cae 


SNOILIANNOD GuvoE YOLSISaY 


ay 
qT fee 385 [oan 
"OA | 532: Q OWN 
00r2 ow te5, WW ry 
‘eat ae =6 Me 


oye Secogeaee> | 


YaINAOASNVAL LADLNO 
cae 
] 34 —— 
. 2V18-d34— 


—_ 168 
v220 
| Bese 
—nv71d 556d ad —— 


MAWYOISNVYSL o3ZAINd 


\ 
— Img a N332u9— 
= MON13A - 3079 able 
vw Glé 
— 3nd S MO1135— 
"23S (Sd 


upsBrig, Burs sisspyy—z 24n31,7 


scoooif 109 “LNV 
LPs) O4WWN 


Bn 


W103 “DS0 


—a nie 


— 034 at ™ 


TE et 
N3389 Z_A ahains 


(On aA 


B« 
== N334u9 == 
= 


ea(:) pad 
AddLIVS 


MO1713A: 


te 


“aL cau -yovig— "3+ 


“UL MOTIBA-NITID— FE 


: Wp 


yaar ——_ | 
MO7T3A 


N3a3a89 


auro 
sie) N3385 


| ee SEN \ 
\ )4SNYAL @ | 
\  dTash 87 


ae 


Sg --N334N9- 


to 


BOLI VI 
saWWisL 


“d4AWW 
001-01 Y snd 
ne) | 


“OINWOSE 
919 


iN 
I 
N334D-034 


WORK Wate) 
; SZ ors 


+ 
a) 
za 
a 

av3 z 

Samay fi ‘avd by 

Y Ly sama fa 

ZNIKTCSY 2 
7 “Rew 

a yp O Fu 


03% 


d 


_--—|—--}— 434 


hl 


a+ Sp 


HOLIMS 
AMALIE 


TVOSLNOD 
BWAT0A 
bY 


165. 


The volume control selects the desired amount of 
audio signal from the drop across R-9 and applies 
it to the grid circuit of the first audio stage, RCA-32. 

The output of the first audio stage is resistance 
coupled to the grid circuit of the RCA-30 driver stage, 
which is transformer coupled to the Class “‘B’’ out- 
put stage. The output stage utilizes the twin amplifier 
Radiotron RCA-19, which has two separate sets of 
elements and eliminates the necessity of having two 


SERVICE 


(1) Line-Up Capacitor Adjustments 

To properly align this receiver, it is essential that 
a modulated R. F. oscillator of suitable frequency 
range such as Stock No. 9050, an output indicator, 
Stock No. 4317, and an alignment tool, Stock No. 
4160, be available. Figure 4 shows the location of 
the various line-up capacitors. 


|. F. Tuning Adjustments 
The I. F. amplifier comprises two stages which 
have three transformers. The third transformer is 
untuned so that only a total of four tuned circuits are 
used. Refer to Figure 4 and proceed as follows: 


(a) Short-circuit the antenna and ground terminals 
and tune the receiver so that no signal is 
heard. Set the volume control ac maximum 
and connect a ground to the ground terminal. 


Connect the test oscillator output between 
the first detector control grid and chassis 
ground. Connect the output indicator across 
the voice coil of the loudspeaker and adjust 
the oscillator output so that, with the receiver 
volume control at maximum, a slight glow 
is obtained in the output indicator. 


(b) 


Adjust the secondary and primary of the first 
and then the second I. F. transformers until 
a maximum deflection is obtained. The third 
transformer is untuned and does not require 
adjusting. Keep the oscillator output at a low 
value so that only a slight glow is obtained 
in the output indicator at all times. Go 
over these adjustments a second time, as there 
is a slight interlocking of adjustments. This 
completes the I. F. alignment. 


(c) 


R. F. and Oscillator Adjustments 


The important points to remember are the need for 
using the minimum oscillator output to obtain an 
indication in the output device with the volume con- 
trol at its maximum position and the manner of 
obtaining the proper high-frequency oscillator and 
detector adjustments. 
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separate tubes for a Class ‘‘B”’ output stage. The place 
circuit of this cube is transformer coupled to the cone 
coil of the permanent magnet dynamic loudspeaker. 


Plate, grid and filament voltages are supplied by 
individual batteries. Two +A leads are provided, one 
permitting operation on a 2-volt storage cell; and the 
other used for operation on a 2.5-vole “Eveready Air 


Cell.” 


DATA 


The R. F. line-up capacitors are located at the 
bottom of the coil assemblies instead of their usual 
position on the gang capacitor. They are all accessible 
from the bottom of the chassis except the 600 K. C. 
series capacitor, which is accessible from the top of 
the chassis. Proceed as follows: 


(a) Connect the output of the oscillator to the 
antenna and ground terminals of the receiver. 
Check the position of the dial pointer 
when the tuning capacitor plates are fully 
meshed. It should be coincident with the 
radial line adjacent to the dial reading of 540. 


Figure 3—Loudspeaker Wiring 


(b) Then set the Test Oscillator at 1720 K. C., 
the dial pointer at 1720, and adjust the oscil- 
lator output so that a slight glow will be 
obtained in the output indicator when the 
volume control is at its maximum position. 
Adjust the two trimmers under the two R. F. 
coils, see Figure 4, until a maximum output 
is obtained. Then shift the Test Oscillator 
frequency to 600 K. C. The trimmer capacitor, 
accessible from the top of the chassis, should 
now be adjusted for maximum output while 
rocking the main tuning capacitor back and 
forth through the signal. Then repeat the 
1720 K. C. adjuscment. 


(2) Voltage and Current Measurements 

Voltage and current values listed in the following 
table and indicated at the Radiotron socket contacts 
on Figure 4 form a reference basis for test of the re- 
ceiver. It is to be noted that all voltages are given with 
respect to chassis-ground, excepting those appearing 
across the filaments (F-F). The values shown are 


obtainable when the receiver is in normal operating 
condition. They do not take into account inaccuracies 
caused by current consumed in the voltmeter used for 
the tests; the lower the volemeter resistance, the lower 
the degree of accuracy. Allowances must therefore be 
made, dependent upon the type of test instrument used, 
for the loading effect of the volemeter on the circuit. 


% THESE VOLTAGES CANNOT BE 
MEASURED WITH ORDINARY 
VOLTMETER. 


Figure 4—Line-Up Capacitor Locations and Voltage Values at Socket Contacts 


RADIOTRON SOCKET VOLTAGES 


Volume Control at Maximum—No Signal—135 Volt “B” Battery—4.5 and 7.5-Volt Bias Batteries 


ee fe) Crete) Soence Meee | mcm a ae 

ist Detector 335° 67.5 135 0.6 

RCA-1C6 —_— eee 2.0 
Oscillator — — 130 4.0 

RCA-34—I. F. 3 ated 67.5 135 Zi 2.0 

RCA-34—I. F. 5 Moth 67.5 135 1258) 2.0 

RCA-30—Detector AVC a — — — 2.0 

RCA-32—Audio 3:05 30* 40* 0.3 2.0 

wee 8d 2S Ee er ee 4 BU Ei as Sle eis ae A ee 
RCA-30—Driver (iets — 133 4.0 2.0 
RCA-19—Power 3.0 — 135 3.0 2.0 


*These voltages cannot be measured with ordinary volcmeter. 
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REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


Scock 
No. 


DescrieTION 


DescrieTIon 


RECEIVER ASSEMBLIES 


2747 | Cap—Contact cap—Package of 5........... $0.50 oe i alae ' i 
! 33 ransformer pack—Audio transformer pac 
4498 | Capacicor—8 mfd. (C18)................. 1.25 omprising driver and output trans- 
4442 | Capacicor—50 mmfd: (G10), 5). 2 sone cee ay formertGUh, gb2) ee, es 
3981 | Capacicor—300 mmfd. (C25)............. 230) |. 4535.4" Volume 'concroly(R9) eee ee 
4413 | Capacicor—360 mmfd. (C16)............. . 
2749 | Capacitor—2400 mmfd. (C26)............ 35 REPRODUCER ASSEMBLIES 
4801..| Capacitor--2400 mamfd «(C3132 ae 50 45441 | Cable—2-conductor reproducer cable........ 
4529 | Capacicor—2650 mmfd. (C33)............ 2 SSE | MES ere NGG h eS: apt MRE RRM 
4858 | Capacitor—0.01 mfd. (C29)............... 25 | 7820 | Magnet—Cone housing and magnet assembly. 
4518 7| Capanior as wail OT ae 52 | 7819 Reproducericomipleceyuinen  s. e  ee 
4836 | Capacicor—0.05 mfd. (C5, C19, C23, C24). 30 4234 | Rivetc—Cone mounting rivec—Package of 100. 
4906 Capacicor—0.017 mfd. (C30) shinee Ra feli stl olt affsi'a) celts 25 DRIVE ASSEMBLY 
Sh ee oe ina ve aes BT A ats "RO aot 24 4996 | Dial—Station selector dial................ 
chepreitdoje——n VU zasonliels (On aig Gbocoumoue 30 6 A : F 
4798 | Drive—Variable tuning condenser drive as- 
3861 | Capacitor — Adjustable trimmer capacitor sembly complece 7 sige oe ee 
5 17)........ GOS CSSA agai aaa BS -78 | 4363 | Pointer—Scation selector pointer sonia 
4796 | Coil—Antenna coil (L4, L5, Ri, C4)....... 2.30 4669. | Sccew—Na8-32=5/32 square head eecectess 
4800 | Coil—Oscillator coil (L8, L9,C35)......... 1.90 for condenser drive—Package of 10....... 
4504 Tice CoNns variable tuning condenser 4997 | Shaft—Condenser drive shafe.............. 
6, CO ices veces cutter tae ee eee 
4370 poe elt Sap yoe type— 4 MISCELLANEOUS ASSEMBLIES 
bi hese aihacae Da iano eek nae sol 4895 | Bezel—Metal bezel (escutcheon) and crystal 
3602 | Resistor—60,000 ohms—Carbon type—% for station selector drive..............0. 
watt (R2, R7)—Package of 5........... 4.00 
b 4289 | Body—Fuse connector body—Package of 410. . 
3118 | Resistor—100,000 ohms—Carbon type—% 
watt (Ri, R4, R6)—Package of 5........ 1.00 | 7867 | Cable—8-conductor battery cable complete. . 
3744 | Resistor—250,000 ohms—Carbon type—% 4288 | Cap—Fuse connector cap—Package of 10.... 
watt (R11, R1i2)}—Package of 5......... 1.00 | 6516 | Connector—Fuse connector complete........ 
6186 Pome one E ae ucn type— 4 ae 4286 2 ares pene ferrule and bushing 
watt -—-backage Of 5.....5...05...- 0 =—Package Ob .410 Y:.iatee tester ee 
6242 sere Re. eeu emma Ye i ‘“ Blatt 3748 | Fuse—0.5 ampere—Package of 5........... 
4521 | Shield—Antenna, oscillator or I. F. trans- 4290 | Insulator—Fuse connector insulator—Package 
former'shield. 25 44.5 Ie i gee 42 OF 10... eee ee eee eect eee eee eeees 
4449 | Knob—Station selector, volume control, tone 
POMPE AEP hey A ee cP Ss cs 25 or battery switch knob—Package of 5..... 
3942 Shield—First detector and oscillator Radio- 4644 | Resistor—0.38 ohms—Flexible type—Fila- 
Gon shield t,he eee ee eee A8 ment series (R15)—Package Of Seer 
3056 | Shield—First I. F., second I. F., first audio . . 
; ay } 4638 | Screw—Chassis mounting screw assembly— 
Radiotron shield—Package of 2.......... .40 Comprising eight cushions, four screws, 
4794 | Socket—4-contact Radiotron socket......... 15 four washers, four lockwashers and four 
SDACEIS sc. Xe oiler atashel chee aie eee 
4784 | Socket—4-contace audio amplifier—Radio- : 
tron sockee 7 yal. isn che eee 15 | 3238 | Screw—6-40-176" knurled head—Set screw 
for operating switch knob No. 3088— 
4786 Socker. Oconee detector-oscillator Radio- Package of 10) 2.5m... igen en eee 
CEOM, SOCKEE Souveran cc een seers ee ere 15 
4613 | Screw—8-32-7%"" headless set screw for sta- 
4785 | Socketc—6-contact output Radiotron socket... 5 tion selector yo control, tone control 
4799 | Switch—Tone control switch (S3).......... .62 bi icianand Geer ate LE Ss oc 
4431 | Transformer—Firse intermediate transformer Seeig A i 2 cha eclisnsc nail gel Fish At 
(10s Lit) CASS C14 Cts ie eee 2.28 | 4797 | Switch—Operacing switch....2.>.....0... 
7840 | Transformer — Second intermediate trans- 4285 | Washer—Fuse connector insulating washer— 
formers (L122 1.43570 .G245C02 eee 2.35 Package of 10. chs.) (ci. <\ puiaeah oe davies ee 


Transformer—Third intermediate frequency 
transformer (1401215 )e, © os. .|c eee 


RCA VICTOR MODELS 262 AND 263 
Ten-Tube, Five-Band A. C. Superheterodyne 
SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


BE MIR ATO LS fa Sere s it kasi p ove oblate: « ele Rowers as 


te ey CALI OS ts head's 14 A os sive ae ee eg & nde bie bie Fite 6 now ae 25-60 Cycles and 50-60 Cycles 

Power Consumption............+20+: 130 Watts at 125 Volts, 50 Cycles; 130 Watts at 125 Volts, 25 Cycles 
Number and Type of Radiotrons 

2 RCA-6D6, 1 RCA-6A7, 2 RCA-76, 1 RCA-85, 2 RCA-42, 2 RCA-80—Toral, 10 

Band X— 140KC- 410KC 

Band A— 540KC- 1720 KC 


MPP eQUcHICy Kanpes....... 0.6.40. sees ete 


Mies Gs ie eo Band B— 1720 KC— 5400 KC 


Band C— 5400 KC-18,000 KC 
Band D—18,000 KC-36,000 KC 


line-up -Frequencies:............. 175 KC, 410 KC, 460 KC, 600 KC, 1720 KC, 5160 KC, and 18,000 KC 


Paani Wpdistorced Output.........65-60s ceva. 
RPP CQULDMGR oe Ce oe «alo os a ise ks wre wR 


PHYSICAL SPECIFICATIONS 


radio receiver is an instrument in which most of the 
important modern radio developments have been 
incorporated. Wide tuning range, excellent sensitivity 
and selectivity and a large undistorted output con- 
tribute to the realization of outstanding performance 
in all major requirements. The extremely wide tuning 
range (140 KC to 36,000 KC except for a break 
between 410 KC and 540 KC) covers every broad- 
casting, police, aviation and amateur band used 
throughout the world. 


ahh cake ee een pe wet Watts 
ae ee a Apes Steere erga 14 Watts 
Model 262 Model 263 

AT cs Sn eae eee 42% Inches 4274 Inches 
MTs es tele oil Saw 27 Inches 29 Inches 
oy ee Ae ere 143% Inches 1654 Inches 


Important new operating features include an “‘air- 
plane” type dial with band indicator, a ‘‘second”’ 
hand for vernier tuning and ‘‘band spread,” a double- 
ratio vernier drive and the usual sensitivity and volume 
control. 

A high degree of tonal fidelity is obtained through 
the use of a high gain, high output, low distortion 
audio amplifier and a large 10-inch electro-dynamic 
loudspeaker. The high and low frequency tone con- 
trols provide a method whereby the frequency charac- 
teristic may be altered for adverse operating conditions 
such as static, station hum, etc. 


DESCRIPTION OF ELECTRICAL CIRCUIT 


The general circuit arrangement consists of an R. F. 
stage, a combined oscillator and first detector, an I. F. 
stage, a combined second detector, and audio amplifier 
stage and AVC, a push-pull audio driver stage 
and a push-pull Pentode output stage. Plate and 
grid voltages are supplied by a heavy duty rectifier 
stage combined with a suitable filtering stage, of 
which the loudspeaker field is a part. Figure 3 shows 


a typical schematic circuit diagram. 


The signal enters the receiver through a shielded 
antenna lead and is applied to the grid of the R. F. 
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tube through the antenna coupling transformer. The 
secondary of this transformer is tuned to the signal 
frequency by means of one unit of the gang-capacitor. 
The output of this stage is transformer coupled to the 
grid circuit of the first detector, which is also tuned 
to the signal frequency by a unit of the gang-capacitor. 


Combined with the signal in the first detector is 
the local oscillator signal, which is always at a 460 
KC frequency difference (higher) from the signal 
frequency. A separate coil system and the third unit 
of the gang-capacitor are used in the oscillator circuit. 


In conjunction with these three tuned circuits it is 
well to point out that five different groups of tuned 
circuits are used, one group for each tuning band. A 
five-position selector switch is provided for selecting 
the band in which the desired signal is located. In addi- 
tion to selecting the desired coil system, additional 
groups of contacts are provided for short-circuiting 


CHASSIS 
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Figure 1—Loudspeaker Wiring— Without Plug 


the preceding lower frequency R. F. and detector coils 
and the two preceding oscillator coils. This is to 
prevent ‘‘dead’’ spots due to absorption effects caused 
by the coils, the natural period of which, without the 
gang-capacitor connected, falls in the next higher 
frequency band. This gang-switch also has additional 
contacts for changing the fidelity in the various bands. 


The sensitivity control adjusts the residual bias 
voltage for the R. F. and first detector stages, thereby 
controlling the overall sensitivity of the receiver. 


The output of the first detector, which is. the I. F. 
signal (460 KC), is fed directly through two tuned 
circuits to the grid of the I. F. amplifier stage. The I. F. 
stage, which utilizes Radiotron RCA-6D6, uses two 
transformers, which consist of four tuned circuits, all 


of which are tuned to 460 KC. 


From the output of the I. F. amplifier, the signal is 
applied to the input of the second detector stage, 
which consists of an RCA-85 Radiotron, a duplex- 
diode triode type. This tube performs the functions 
of a detector, audio amplifier, and automatic vol- 
ume control. These functions take place in the 
following sequence. The signal is detected by one of 
the diodes of the tube; the resulting current develops 
a voltage across the series combination of resistors, 
R-32 and R-17. This voltage is composed of a 
direct current voltage, upon which an audio wave is 
superimposed, The d.c. portion of the voltage is filtered 
by the resistor and capacitor system through capacitor 
C-39 and resistor R-15 and used to automatically 
regulate the control grid bias of the first R. F. stage. 
A smaller portion of the d.c. component in the 


detected signal is secured from across R-17 alone and 
used for automatic control of the first detector and 
I. F. stages. Filtering for this part of the control 
system is obtained from R-16 and C-35. The audio 
component of the detected signal across resistor R-17 
is introduced to the control grid of the RCA-85 
through the wiper arm of R-47 and the capacitance, 
C-44. Manual volume control action is obtained 
from this element of the circuit. Resistor R-34 and 
capacitor C-43 form a tone compensating circuit 
which improves apparent quality of reproduction at 
low volume settings. 


The signal on the control grid of the RCA-85 
controls the plate of the tube and its output circuit. 
At this point the tone control network is included. 
Provision is made for regulating both the high and 
low frequency limits of response. Coupling to the 
grids of the RCA-76 driver stage is accomplished 
through a transformer. 


In the intermediate audio or driver stage of the 
receiver, there are two RCA-76 Radiotrons, a triode 
type, connected to operate push-pull. The bias of the 
control grids is obtained from a resistor common to 
the cathode return circuits. This resistor is shown as 
R-25 on the schematic. 


The driver stage is transformer coupled to the out- 
put stage, which consists of two Radiotrons, RCA-42, 
connected in push-pull. A feature of the output stage 
is the use of fixed bias, which reduces distortion and 
increases the available output. This is accomplished 
by the use of the drop across R-29, which carries the 
entire DC output from the rectifier. Naturally the 
Output stage uses but a portion of the total rectified 


INTERNAL CONNECTIONS 
OF SPEAKER 
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Figure 2—Loudspeaker Wiring for Plug-In Type 


current and current variations in it have but little 
effect on the drop across the resistor. 


At this point, it should be noted that an additional 
group of contacts on the selector switch provides a 
means whereby the fidelity is changed for the various 
frequency bands. Two changes, one for Bands X and 
A and one for Bands B, C and D, are made. The 


change is made in order to provide the utmost in tonal 
quality on Band X and A while reducing the low 
frequency output on Bands B, C and D. Such low 
frequency reduction insures the best possible results 
on these bands. 


The output of the power stage is coupled through 
a step-down transformer to the voice coil of the loud- 
speaker. A separate winding, which is shunted by a 
capacitor, has been provided in this transformer which 
adds to the very sharp, high-frequency cut-off of the 
entire audio system. This greatly reduces the reproduc- 
tion of any high-frequency interchannel interference or 
other disturbance of a high-frequency character which 
is outside of che useful musical range. 


The loudspeaker employed is constructed to be 
appropriate to the design of the circuit and the 
acoustic characteristics of the cabinet, in obtaining 
the over-all high quality of reproduction. It is fully 
capable of handling the unusual power level obtain- 


SERVICE 


(1) LINE-UP PROCEDURE 


The line-up procedure for these receivers is some- 
what involved and ic is important that these instruc- 
tions be carefully followed when making adjustments. 
Properly aligned, they have outstanding performance, 
otherwise, poor reception may be experienced. 


Equipment 

To align this receiver, proper test equipment must 
be used. This consists of a modulated R. F. oscillator 
having proper frequency range, an output indicator, an 
alignment tool and a tuning wand. ‘These parts 
have been developed by the manufacturer of this re- 
ceiver for use by service men to duplicate the original 
factory adjustments. 


Checking with Tuning Wand 

Before making any R. F., oscillator or first detector 
adjustments, the accuracy of the present adjustments 
may be checked by means of the tuning wand (Stock 
No. 6679). The tuning wand consists of a bakelite 
rod having a brass cylinder at one end and a special 
finely divided iron insert at the other end. Inserting 
the cylinder into the center of a coil lowers its in- 
ductance, while inserting the iron end increases its 
inductance. From this, it is seen that unless the trim- 
mer adjustment for a particular coil is correctly ad- 
justed, inserting one end of the wand may increase the 
output of a particular signal. A perfect adjustment 
is evidenced by a lowering of output when either end 
of the wand is inserted into a coil. 
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able from che amplifier, and converting it into clear 
and faithfully natural sound. The speaker mech- 
anism is of the electro-dynamic type, having a low 
impedance moving coil, which drives a ten-inch 
diameter cone. On some models of the 262 
and 263, a new method of connection is used on 
the speaker cable, which is a four-wire cord con- 
nector. This scheme of connection makes for ease 
in removing the chassis from the cabinet for ser- 
vicing. The plug-in type of speaker wiring is shown 
in Figure 2, and the type with a terminal scrip shown 
by Figure 1. 


In the Schematic Circuit Diagram of Figure 3, the 
useful electrical constants are specified adjacent to the 
resistors, capacitors, transformers and coils. Their 
actual physical locations and the wiring layout of the 
chassis are given by the diagram of Figure 4. The 
R. F. and first detector assembly, which is individually 
removable from the chassis, is shown in the layout 
of Figure 5. 


DATA 


The shields over the R. F. coil assembly have a 
hole at their top for entrance of the tuning wand. 
The location of the various coils inside of the shield 
is shown in Figure 6. An example of the proper 
manner of using the tuning wand would be to assume 
the external oscillator were set ac 1720 KC and the 
signal tuned in. The output indicator should be 
connected across the voice coil of the loudspeaker. 
Then insert the tuning wand, first one end and then 
the other end, into the top of the three transformers 
at the left of the R. F. assembly, facing the front of 
the chassis. A perfect adjustment of the trimmer 
would be evidenced by a reduction in output when 
either end of the wand is inserted in each of the three 
transformers. If one end—for example, the iron end— 
when inserted in one coil caused an increase in output, 
then that circuit is out of alignment. An increase in 
the trimmer capacitance would be the proper remedy. 


(2) |. F. TUNING CAPACITOR ADJUSTMENTS 


There is one I. F. stage, with two I. F. transformers 
in the receiver. A total of four adjustable capacitors 
are used, two on each transformer. The transformers 
are both peaked at 460 KC. 

A detailed procedure for making this adjustment 
follows: 

(a) Connect the output of an external oscillator 
tuned to 460 KC becween the first detector 
grid and ground. Connect the output in- 
dicator across the voice coil of the loudspeaker. 
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(b) Place the oscillator in operation at 460 KC. 
Place the receiver in operation and adjust the 
station selector until a point is reached (Band A) 
where no signals are heard and turn the volume 
control to its maximum position. Reduce the 
oscillator input until a slight indication is 
obtained in the output indicator. 

(c) Refer to Figure 7. Adjust each trimmer of 
the I. F. transformers until a maximum output 
is obtained. Go over the adjustments a second 
time. 

This completes the I. F. adjustments. However, it 
is good practice to follow the I. F. adjustments with 
the R. F. and oscillator adjustments due to inter- 
locking which always occurs. 


(3) R. mre eo AND FIRST DETECTOR 
ADIUSTME NTS 


Four R. F., oscillator and first detector adjustments 
are required in Bands “A” and ‘‘X.”’ Three are re- 
quired in Bands ‘“‘B”’ and “‘C.”’ None are required in 
Band “‘D.” 


To properly align the various bands, each band 
must be aligned individually. The preliminary set-up 
requires the external oscillator to be connected between 
the antenna and ground terminals of the receiver and 


Figure 6—Location of Coils in Shields 


the output indicator across the voice coil of the loud- 
speaker. The volume control must be at its maximum 
position and the input from the oscillator must be at 
the minimum value possible to get an output indica- 
tion under these conditions. In che high-frequency 
bands, ic may be necessary to disconnect the oscil- 


Lever 


lator from the receiver and place it ac a distance in 
order to get a sufficiently low input to the receiver. 


The dial pointer must be properly set before starting 
any actual adjustments. This is done by turning the 
variable capacitor until it is at its maximum capacity 
position. One end of the pointer should be toward 
the horizontal line at the lowest frequency end of 
Band “A,” while the other end should point to within 
1/64 inch of the horizontal line at the highest 
frequency end of band ‘‘A.”’ 


Figure 7 shows the location of the trimmers for 
each band. Care must be exercised to only adjust the 
trimmers in the band under test. 


Band “’X”’ 
(a) Set the band switch at ‘X.” 


(b) Tune the external oscillator to 440 KC, set the 
pointer ac 410 KC and adjust the oscillator, 
detector and R. F. trimmers for maximum 
output. 

(c) Shift the external oscillator to 175 KC. Tune 
in the 175 KC signal irrespective of scale cali- 
bration and adjust the series trimmer marked 
175 KC on Figure 7, for maximum output, 
at the same time rocking the variable tuning 
capacitor. Then readjusc at 410 KC as de- 
scribed in (a). 

Band “A” 

(a) Set the band switch at ‘‘A.”’ 

(b) Tune the external oscillator to 1720 KC, sec 
the pointer at 1720 KC and adjust the oscillator, 
detector and R. F. trimmers for maximum 
output. 

(c) Shift the external oscillator to 600 KC. Tune 
in the 600 KC signal irrespective of scale 
calibration and adjust the series trimmer, 
marked 600 KC on Figure 7, for maximum 
output, at the same time rocking the variable 
tuning capacitor. Then readjust at 1720 KC 
as described in (a). 


Band “’B”’ 

(a) Set the band switch at “‘B.”’ 

(b) Tune the external oscillator to 5160 KC, and 
set the pointer at 5160 KC. Adjust the oscil- 
lator trimmer for maximum output. The 
trimmer should be set at the first peak obtained 
when increasing the trimmer capacitor from 
minimum to maximum. 

(c) Check for the image signal, which will be 
received at approximately 4240 on the dial 
if che oscillator trimmer has been set correctly 
in accordance with paragraph (b). 


(d) 


(a) 
(b) 


(c) 


(d) 


(e) 


It will probably be necessary to increase the 
external oscillator output for this check. 


Reset the dial to 5160 KC and peak the antenna 
and detector trimmers for maximum output. 


Band “C’”’ 
Set the band switch at ‘“‘C.” 


Tune the external oscillator to 18,000 KC, 
and set the pointer at 18 M. C. Adjust the oscil- 
lacor trimmer for maximum output. The 
trimmer should be set at the first peak obtained 
when increasing the trimmer capacity from 
minimum to maximum. 


Check for the image signal, which should be 
received at approximately 17,080 on the dial. 
It may be necessary to increase the external 
oscillator output for this check. 


Reduce the capacity of the detector trimmer, 
while rocking the tuning capacitor, until che 
signal disappears. The firse detector circuit 
is then aligned with the oscillator circuit and 
the RCA-6A7 tube is blocked. Then increase 
the capacity of the detector trimmer, while 
rocking the tuning capacitor, until the signal 
is peaked for maximum output. 


The antenna trimmer should now be peaked 
for maximum output. It is not necessary to 
rock the main tuning capacitor while making 
this adjustment. 


Band “D” 


No adjustments are required for Band “D.” 


(4) MAGNETIC PICKUP CONNECTIONS 


A convenient point for atcachment of a phonograph 
turntable exists at the RCA-85 second detector stage, 
where such an input may be connected between the 
control grid cap and ground. A switching arrange- 
ment should be provided for disconnecting or shorting 
the antenna input to prevent the reception of radio 
signals when the record adjunct is being used. It will 
be necessary to provide an external volume control 
for the phonograph. The wiring should be well 
shielded to prevent “hum”’ pickup. 


(5) ADJUSTMENT OF DIAL VERNIER MECH- 
ANISM 


A small vernier indicator is provided for giving a 
simple means of band spread. Under normal condi- 
tions, adjustment of this mechanism will not be 
required. However, in event the initial adjustment is 
not satisfactory or adjustment is required because of 
replacement, the following procedure should be used: 


(a) Remove the chassis from the cabinet to a 
place convenient for work. 


(b) Check the tension on the vernier hand by push- 
ing ic in a counter-clockwise direction. There 
should be tension against such a push. If 
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Figure 7—Location of Trimmer Capacitors 
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Figure 8—Radiotron Socket Voltages 


RADIOTRON SOCKET VOLTAGES 


120-Volt A. C. Input—Volume and Sensitivity Controls Maximum—Band Switch at ‘’A"’—No Signal 


Radi T Cathode to Screen Grid Plate to Heater 
Sl acoder. Ground Volts, to Ground Ground Volts, Volts, 
D.C Volts, D. C. D.C. M. A. AG. 


RCA-6D6—R. F. 2.5 104 242 ; 6.3 
Detector ; 244 

RCA-6A7 ea 

Oscillator 244 

RCA-6D6—I. F. 4 242 


RCA-85—2nd Det. AVC 107* 


RCA-76—Driver f 247 


RCA-76— Driver 


RCA-42—Power 


RCA-42—Power 


RCA-80—Rectifier 


RCA-80—Recrifier 


Cannot be measured with ordinary voltmeter. 
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(c) 
(d) 


(e) 


(f) 


(g) 


(h) 


(i) 


Gj) 


(k) 


(1) 


this tension does not exist, the action of the 
hand may be erratic and possibly fail to recurn 
to the same position for a particular station. 


Pull off the long hand wich a pair of long-nose 
pliers. 

Straighten the lugs that hold the dial in place. 
Then remove the dial ‘“‘vernier’” hand and 
stem gear together. 
Then remove the ‘‘vernier’’ hand from the 


stem gear. 


Turn the dial to each extreme and to its 
center position and check the backlash of the 
back gear (closest to reflector). There should 
be definite backlash in each direction at each 
of these three positions. 


If this backlash is not obtained, ic will be 
necessary to re-adjust the position of the gears. 
Loosen the lock-screw located above the cen- 
tral sec of gears and move the adjoining gear 
assembly in or out of mesh as required. 


After making sure there is backlash at the 
three check points mentioned, turn the out- 
side gear in a clockwise direction 11% turns. 


Hold it at this position and replace the stem 
gear. 


Turn the dial throughout its range. If the 
gears become noisy, move the gear further 
coward the reflector edges described in (g). 


Replace the dial scale, making sure the hole 
clears the spindle. 


Replace the vernier hand. It should point ac 
zero when the tuning capacitor is fully meshed. 


Replace the large hand. One end of the 
pointer should point exactly at the horizontal 
line at the lowest frequency end of Band ‘‘A”’ 
when the tuning capacitor is fully meshed. 
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The above covers the proper manner of making 
adjustments, assuming all parts are in normal condi- 
tion. Of course, if any part is defective, ic must be 
replaced. The spring gear may be checked by turning 
ic until the spring is tight and unwinding it slowly. 
It should unwind 434 turns. 


(6) HUM INDUCTION 


In chasses of early manufacture (models with a 
type-76 or 4-v second detector), a slight “‘buzz’’ or 
“hum” will often be encountered. In order to reduce 
this interference the following steps should be taken: 


(1) Remove the connections of the red with 
yellow tracer lead from the 10 mfd. electrolytic 
capacitor (C-56) and from the lug on the resistor 
board where it terminates. In place of this conductor, 
install a new one that will be outside of the chassis 
cable, carried along the front side of the chassis, 
similar to the red lead connecting the corresponding 
points on the wiring diagram of Figure 4. 

(2) Connect the grounding lead from the second 
detector cathode to a ground point nearer the detector 
socket. 


(3) The secondary leads of the interstage trans- 
former connecting to the driver stage, should be kepc 
away from the heater prongs and heater wiring. It is 
desirable to shorten these leads as much as possible. 

(4) It is important that the heater leads of the 
audio stages of the receiver be carefully twisted. 


(7) VOLTAGE READINGS 


The volcages given on the preceding page are 
those at the various tube sockets while the receiver 
is in operating condition. No allowance has been 
made for currents drawn by the meter, and if low- 
resistance meters are used, such allowances must be 
made. Figure 8 shows a diagram in which the various 
voltages at the tube contacts are shown. 


Stock 
No. 
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REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


Descrrrerion 


RECEIVER ASSEMBLIES 


Bracket—Bass tone control mounting bracket. 


Bracket — Treble tone control mounting 
rackets cic dore-c.cbtess eaioaicedts Sues faieats 


Bracketc—Volume control mounting bracket. . 
Capacitor—50 mmfd. (C62)—Package of 5.. 


Capacitor—100 mmfd.—Located on first I.F. 
transformer (C33)........ ala leyaeyeee eae 


Sg caesar mmfd.—Located on second 
.F. eransformer (C42)..... 0.00.0 cece 


Capacitor—770 mmfd. (C60)............. 
Capacitor—1120 mmfd. (C39, C45)........ 
Capacitor—0.005 mfd. (C54, C52)......... 
Capacitor—0.01 mfd. (C53)...........0.. 
Capacitor—0.02 mfd. (C43)...........60.. 
Capacitor—0.02 mfd. (C50).............. 
Capacitor—0.05 mfd. (C35).............. 
Capacitor—0.05 mfd. (C44). 0.0.0... 0s, 
Capacitor—0.025 mfd. (C49)..........05. 
Capacitor—0.1 mfd. (C38). ...........00. 
Capacitor—0.1 mfd. (C34, C37)........... 
Capacitor—0.25 mfd. (C46, C47, C61)..... 
Capacitor—0.25 mfd. (C48). ............. 
Capacitor—10. mfd. (C58)............... 
Capacicor—18 mfd. (C57)... .......000000- 


Capacitor pack—Comprising one 10. mfd. 
and one 4. mfd. capacitor (C55, C56)..... 


Clamp—Antenna lead clamp and screw— 
Pulkepe’or GLO. prams PETA eh ahaa: 


< enelae clamp for capacitor— 
Stock No. 7788 or No. 7790 


Coil—First audio plate choke (L33)........ 
Cover—Fuse mount cover.............05; 
Fuse—3 amperes—Package of 5............ 


Mounctc—Fuse mount—105-125 volt opera- 
(GOT Ys octane O.0 OC-0OD.0 OCC OICCEDIO CICHENO Crore 


Mount—Fuse mount for 200-250 vole 
MODCEACION coos Oe aie vee bis ees emake 


Reactor—Tone control reactor (L34)....... 


Resistcor—270 ohms—Carbon type— 4 watt 
(R3,, R7, Ri1)}—Package of 


Resistor—1000 ohms—Carbon type— }4 watt 
(R25 )—Package of 10 5c eo ttin ss oie 


Resistor—1100 ohms—Carbon c pe 74 watt 


eooeeeo eee veers 


cover reeves 


(RO, R10, R13)—Package of 5.......... 
Resistor—490,000 ohms—Carbon type— % 
watt (R19)}—Package OFS ie terrae tal 
Resiscor—15,000 ohms—Carbon type—% 
watt (R34)}—Package ORSS cs use tcatees 
Resistor—40,000 ohms—Carbon type—% 
watt (R23)—Package OSU sacar. 
Resiscor—50,000 ohms—Carbon type—14 
wate (R31 \—Package OSs eee 
| Resistor—60,000 ohms—Carbon type— 4 
watt (R14)}—Package Oi Seu eee sels 
Resistcor—100,000 ohms—Carbon tc rye 
wate (Ri, R30, R35)—Package of 5...... 


Lise Stock 
Price No. 
3744 

$0.20 
6186 

25 
‘25 | 4783 
1.25 | 6242 
30 | 3504 
30 | 2240 

30 
35 | 4649 

.20 

30 
25 | 7804 
‘60 | 4656 

30 

30 
34 4452 

.28 
Be 3683 
40 | 4453 
.42,| 4742 

1.05 
14.10 | 4784 
4814 
2.40 | 4786 

.40 
4686 

15 
30 | 7796 
15 4829 
40 | 4830 
7841 

.40 
35 | 4431 

41.30 
4433 

1.00 
7832 
2.00 | 9505 
1.00 | 9506 
1.00 | 9507 
1.00 | 4832 

1.00 
4244 

1. 

pe 4646 
4.00 | 4633 
4842 
1.00 | 4814 


Descriprion 


Resistor—250,000 ohms—Carbon type— 4 
watt (R32 )—Package of 5 
Resistor—500,000 ohms—Carbon type— 4 
watt (R33)—Package of 5 
Resistor—1i,100,000 ohms—Carbon type— 
Y% wate (R16)—Package of 5........05- 
Resistor — 2 megohms — Carbon type — 4% 
wate (R15, Ri8)}—Package of 5......... 
Resistor—50,000 ohms—Carbon type—% 
watt (R20, R21 veal ee, OF Serra las 
Resistor — 30,000 ohms — Carbon type — 1 
MACE CR ZG iv ein vcs «aah rate oe cee talento at 
Resistor—Flat ty Total resistance 8820 
ohms—Divided as follows: one 220 ohms, 
one 3,900 ohms fad one 4,700 ohms sec- 
tion (R27, R288 RZ) ss iere sitraceteterh crake tess 
Rheostat—Sensitivity control rheostat (R4).. 
Screw—Volume concrol mounting assembly 
—Comprising one bushing, one washer, 
one shabenrooe washer and one‘nut....... 


Shield—Second detector A.V.C. Radiotron 
shield 


ooeoeeoeoeoereereereseeoeeeeeeeveovreeeees 


@lw: 6) fe) bi i8, 0.10.8 6. 8) one 


BEL COD cs wits 6 vows so lenuse Ree ae ye 
Shield—I. F. Radiotron shield. ..........0.. 


Shield—Intermediate frequency transformer 
Stel earmia fare che. sate atace evens eantetonetenouekevekeasniae 


Socker—4-contact rectifier Radiotron socket. . 
Socket—5-contact driver Radiotron socket. 


Socket—6-contact I. F, amplifier—Second ie 
.V.C."" or output Radiotron 


Strip—“'ANT-GND” terminal scrip—Two 
terminals and link.........-cseeceeeees 


Swicch—Operating switch (S12)........... 
Tone control—Bass tone control (R22)... 
Tone concrol—Treble tone control (R24).. 


eooeeoeeeeeeeoseereosr eee eee eevee 


Sieben intermediate eauency 
transformer (L29, L30, C32, C33, C36). . 


Transformer—Second intermediate Cites 
transformer (L31, L32, C40, C41, C42).. 


Transformer—Driver transformer (T3)...... 


Transformer—Power transformer—105—-125 
volts—50-60 cycles (T1) 
Transformer—Power transformer—105-125 
volts—25—40 cycles.......e.eeeseeeeees 
Transformer—Power transformer—105-250 
volts—40—60 cycles.........---00--005> 


Volume control (R17).........-.2.- 00 05- 


oeeeeeoere reo eee os 


R. F. UNIT ASSEMBLIES 
Cap—Contact cap—Package of 5... 


Capacitcor—4.5 mmfd, (C10).............. 


Capacitor—50 mmfd. (C19)........-...-- 
Capacitor—400 mmfd. (C8)......+6-.+--- 
Capacitor—340 mmfd. (C28)...........-- 


Lise 
Price 


$1.00 
1,00 


1.00 


1.05 
1.30 


nid 


REPLACEMENT PARTS (Continued) 


DescriPTION 


Capacitor—1i,120 mmfd. (C25) 
Capacitor—2,850 mmfd. (C23) 
Capacitor—2,850 mmfd. (C20) 
Capacitor—-0.05 mfd. (C5, C15) 
Capacitor—0.1 mfd. (C7, C16) 
Capacitor—0.1 mfd. (C9, C31) 
Capacitor—Adjustable capacitor (C27, C30).. 


Clamp—Antenna lead clamp and screw— 
Package of 10 


Coil—Antenna coil—Band ‘‘D’’ (Li, L2).... 


Coil—Antenna coil—Band B-C (L3, L4, L7, 
L8, Ci, C3) 


Coil—Antenna coil—Band X-B (L5, L6, L9, 
L10, C2, C4) 


Coil—Detector coil—Band A-C (L413, L144, 
Li7, Li8, C11, C13) 


Coil—Detector coil—Band X-B (L15, L16, 
Li9, L20, C12, C14) 


Coil—Detector coil—Band D (L141, L12).... 


Coil—Oscillacor coil—Band A-C (L214, L22, 
L25, L26, C22, C26) 


Coil—Oscillacor coil—Band X-B (L23, L24, 
L27, L28, C24, C29) 


Condenser—3-gang variable tuning condenser 


(C6, C17, C21) 
Lamp—Dial lamp—Package of 5 


Resistor — 1100 ohms — Carbon type — % 
watt (R5)—Package of 5 i 


Resistor—60,000 ohms—Carbon type—% 
watt (R8)—Package of 5 


Resistor—100 ohms—Flexible type (R2, R6) 
—Package of 10 


Screw—Chassis mounting screw assembly— 
Comprising one bushing, one washer, one 
shakeproof washer, and one nut (four sets 
required to mount chassis) 


Shield—Antenna, detector or oscillator coil 
shield 


s. 
Shield—Radiotron shield top 
Shield—R. F. amplifier Radiotron shield 
Socket—Dial lamp socket 
Socker—6-contact R. F. amplifier Radiotron 


Socket —- 7-contact first detector-oscillacor 
Radiotron socket 


Switch—Range switch (S1, $2, S3, S4, S5, 
S6, S7, S8, S9, S10, S11) 


DRIVE ASSEMBLIES 
Arm—Band indicator operating arm 


Ball—Steel ball for variable condenser drive 
assembly—Package of 20 


Clutch—Tuning condenser drive clutch as- 
sembly—Comprising drive shafts, balls, 
ring, spring and washers—Assembled 


Dial—Station selector dial 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DescrIrTIon 


Drive—Variable tuning condenser drive as- 
sembly complete 


Gear—Spring gear assembly complete with 
hub, pinion, gear cover and spring 


Indicatcor—Band indicator—Celluloid lettered 
Cc. B. A. X 


Pinion—Vernier pointer pinion 
Pointer—Station selector main (large) pointer. 
Pointer—Scation selector vernier (small) 


Screen—Celluloid screen for dial light— 
Package of 2 


Screw—No. 6-32-5/32’’ square head set 
screw for band indicator operating arm or 
variable condenser drive—Package of 10... 


Spring—Band indicator and arm tension 
spring—Package of 5 


Stud—Band indicator operating arm stud— 
Package of 5 


CABLE ASSEMBLIES 
Cable—Main cable 
Cable—4-conductor—Reproducer cable 


Cable—Shielded cable—From low-frequency 
cone control to resistor boards 


REPRODUCER ASSEMBLY 


Capacitor—0.1 mfd.—Located on output 
transformers (C54) 


Coil—Field coil, magnet and cone support 


Cone—Reproducer cone (L36)——Package of 5. 
Reproducer—Reproducer complete 
Screen—Dust (cloth) screen—Package of 6... 


Transformer—Output transformer and ca- 
pacitor (T4, C54) 


MISCELLANEOUS PARTS 
Bezel—Metal bezel (escutcheon) for station 
selector dial glass 
Glass—Station dial glass 


Knob—Bass or treble tone control, volume 
or sensitivity control range switch or oper- 
ating switch knob—Package of 5 


Knob—Knob station selector knob—Package 


of 5 


Screw—8-32-%"' headless set screw for knob 
—Srock No. 4657—Package of 20 

Screw—8-32-5/16"’ headless set screw for 
knob—Srock No. 3829—Package of 10... 


RCA ViIcTOR MODEL 322-E 


Six-Tube, Three-Band A. C. Radio-Phonograph 
SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


ROMA@CIRALING ve. sc ne ks tae we 105-125 Volts and 105-130/200-250 Volts (Double Range Transformer) 
Egret eye Le AtiN pee ais tls Ca mtatiree a Pate ae aI Wales BRE es sont elBal leant ae ARS i Pa ete 50 ‘and 60 Cycles 
Coeyc Col se hin (ate Cia (Oe AIRY Ne IG ANT A Aadteher inane ieee eee ic ere ir 430 Watts (60 Cycles) 
Type and Number of Radiotrons......2 RCA-6D6, 1 RCA-6A7, 1 RCA-6B7, 1 RCA-41, 1 RCA-80—Tortal, 6 


Band B— 540 K. C- 1720 K. C. 


Band C—5400 K. C.-18000 K. C. 


Band A— 140K.C- 410K. C. 
Simm oriredtiency Range... qu sere tii secret rete see ee eee eee 


Prope Frequencies. cs. 6 aid vgs 175 K. C., 440 K. C., 460 K. C., 600 K; C., 1720 K. C., 18000 K. C. 
Pe re eorted, Outputs, Wane ee me Beas a co el nto ee awa ea olla Beg a alone oe 1.9 Watts 
(ope Cops at INS ORs Sea Ca ack ee a 3.5 Watts 
Pre ae impedance at 1000 Cycles. 2. iis care eee ee ene ee bw ede eter er eee es 7 Ohms 
ame Ee Nir hn, Petes eg eta cbs mete gis 6 tb oie ew vin slew cape sei iorn nee Rae hs ets Inertia 
Se CeCe le re tae Giclee bette gece ee en od + veel tones pe in Be 78 R. P. M. Only 
PHYSICAL SPECIFICATIONS 
eI PE AR isk Siew tree eee se ip ake pie ating mim med ra meiateuriE ete boss 42 1% Inches 
IIR TE Ee yes cp he oles ob byes Bem Piao Rainey 2 i 235% Inches 
MEM Rhee cms. 35 eth ls io Side ES «eau hi ole She. Wiedemann: emai eerie» Bat 15 Inches 
This six-tube, three-band A. C. radio-phonograph selectivity and tone quality, together with a number of 
combination instrument combines the performance o important operating features, make this an outstand- 
the all-wave chassis and the perfected manual phono- ing receiver of its type. 
as cena eee Bean cane sci Operating features include a full-vision “airplane’’ 
Bee his ae musical record quailty char- type dial, double-ratio vernier drive, high-frequency 
; tone control, three-position band switch with visual 
The receiver is of the ‘‘all-wave’’ type and has a band indicator on dial, and an automatic volume 


tuning range of from 140 K. C. to 4140 K. C., 540 control. High tonal fidelity is realized by adequate 
K. C. to 1720 K. C. and 5400 K. C. to 18,000 K. C. power output, 1.9 watts undistorted, and a well- 


This tuning range includes all of the important short- designed reproducer unit. The record-reproducing 
wave broadcasting, standard broadcasting and Euro- facilities make usé of the audio amplifier and loud- 
pean broadcasting bands. Excellent sensitivity, speaker of the receiver. 

DESCRIPTION OF ELECTRICAL CIRCUIT 

RADIO secondary of this transformer is tuned to the signal 


frequency by means of one unit of the gang-capacitor. 
The output of this stage is transformer coupled to the 
grid circuit of the first detector, which is also tuned to 
the signal frequency by a unit of the gang-capacitor. 


The general circuit arrangement consists of an 
R. F. stage, a combined oscillator and first detector, 
an I. F. stage, a combined second detector, first audio 
stage and automatic volume control and a single 


Pentode output stage. An RCA-80 rectifier, together Combined with the signal in the first detector is the 
with a suitable filtering system, provides plate and local oscillator, which is always at a 460 K. C. fre- 
grid voltages for all cubes and field excitation for the quency difference (higher) from the signal frequency. 
loudspeaker. Figure 1 shows the schematic circuit A separate coil system and the third unit of the gang- 
diagram, Figure 2 the chassis wiring, and Figure 3 capacitor are used in this circuit. 
the loudspeaker wiring. In conjunction with these three tuned circuits, it is 
The signal enters the receiver through a shielded well to point out that three different groups of tuned 
antenna lead and is applied to the grid of the R. F. circuits are used, one for each tuning band. A three- 
tube through the antenna coupling transformer. The position selector switch is provided for selecting the 
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band in which the desired signal is located. In addition 
to selecting the desired coil system, additional groups 
of contacts are provided for short-circuiting the Band A 
coils when using Band B and the Band B coils together 
with Band A oscillator coil when using Band C. 


The output of the first detector, which is the I. F. 
signal (460 K. C.), is fed directly through two tuned 
circuits to the grid of the I. F. amplifier stage. The 
I. F, stage, which utilizes Radiotron RCA-6D6, uses 
two transformers, which consist of four tuned circuits, 


all of which are tuned to 460 K. C. 


The output of the I. F. amplifier is then applied to 
the diode electrodes of the RCA-6B7, which is a com- 
bined second detector, A. F, amplifier and automatic 
volume control. The direct current component of the 
rectified signal produces a voltage drop across resistor 
R-12. The full voltage drop constitutes the automatic 
bias voltage for the R. F., while a tap is provided for 
the first detector and I. F. voltage. These automatic 
bias voltages for the R. F., first detector and I. F. give 
the automatic volume control action of the receiver. 
The volume control selects the amount of audio volt- 
age that is applied to the grid of the RCA-6B7 and 
thereby regulates the audio output of the entire receiver. 


The output of the RCA-6B7 is resistance coupled 
to the grid of the RCA-41 tube, which is the power 
output amplifier. This tube is operated as a Pentode 
and provides high audio gain and satisfactory output 
power, The plate circuit of the output stage is matched 
to the cone coil of the reproducer by means of a 
stepdown transformer. 


It should be noted that a small coupling capacitor 
C-50 is connected in series with C-39 during operation 
on band C. This is to reduce the low-frequency output 
on this band, which ensures better operation. During 
record reproduction it is important that the band switch 
be at the A or B position. 


SERVICE 


(1) LINE-UP PROCEDURE 


The line-up procedure of this receiver is somewhat 
involved ee it is important that these instructions 
be carefully followed when making adjustments. 
Properly aligned, this receiver has outstanding per- 
formance; improperly aligned, it may be impossible to 
receive signals on all bands. 


Equipment 


To properly align this receiver, proper test equip- 
ment must be used. This consists Be a modulated 
R. F. oscillator having proper frequency range, an 
output indicator, an alignment tool and a tuning 
wand. These parts, which are shown on page 14, 
have been developed by the manufacturer of this 
receiver for use by service men to duplicate the original 
factory adjustments. 


The tone control consists of a variable resistor and 
fixed capacitor connected in series across the primary 
of the output transformer. At the minimum resistance 
position of the variable resistor, maximum attenuation 
of the high audio frequencies is obtained. 
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INTERMAL CONNECTIONS 
GF SPEAKER 


Figure 3—Loudspeaker Wiring 


Plate and grid voltages for all tubes are supplied 
from the ,output of the rectifier-filter system. An 
RCA-80 is used as a rectifier and a suitable network 
of capacitors and resistors gives the necessary filtering 
and voltages. The loudspeaker field is used as a filter 
reactor. 


PHONOGRAPH 


The phonograph facilities consist of the standard 
perfected manual motor-board assembly, audio ampli- 
fer of the receiver and the loudspeaker. 


A low-impedance pickup, a compensated input sys- 
tem consisting of a transformer, record volume control 
and compensation network are connected to the input 
of the audio section of the RCA-6B7. The circuit func- 
tions from this point to the loudspeaker are identical 
with that of the audio output from the detector during 
radio operation. The radio receiver is made inoperative 
during record reproduction by opening the cathode 
circuit of the RCA-6A7. 


DATA 


Checking with Tuning Wand 


Before making any R. F., oscillator or first detector 
adjustments, the accuracy of the present adjustments 
may be checked by means of the tuning wand (Stock 
No. 6679). The tuning wand consists of a bakelite 
rod having a brass cylinder at one end and a special 
finely divided iron insert at the other end. Inserting 
the cylinder into the center of a coil lowers its induc- 
tance, while inserting the iron end increases its 
inductance. From this, it is seen that unless the 
trimmer adjustment for a particular coil is perfect at 
alignment frequencies, inserting one end of the wand 
may increase the output of a particular signal. A per- 
fect adjustment is evidenced by a lowering of output 
when either end of the wand is inserted into a 
coil. 
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Figure 4—Assembly Wiring Diagram—Some models may have R-32 consisting of a 4000-ohm resistor with an 
additional 10,000-ohm resistor substituted for the jumper between terminals 6 and 7 of the input transformer. 
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The shields over the R. F. coil assembly have a hole 
at their top for entrance of the tuning wand. The 
location of the various coils inside of the shield is 
shown in Figure 5. An example of the proper manner 
of using the tuning wand would be to assume the 
Ete oscillator were set at 1720 and the signal 
tuned in, and the output indicator should be con- 
nected across the voice coil of the loudspeaker. Then 
the tuning wand would be inserted, first one end and 
then the other end, into the top of the three trans- 
formers at the left of the R. F. assembly, pe the 
front of the chassis. A perfect adjustment of the 
trimmer would be evidenced by a reduction in output 
when each end of the wand is inserted in each of the 
three transformers. If one end—for example, the iron 
end—when inserted in one coil caused an increase in 
output, then that circuit is low. An increase in the 
trimmer capacitance would be the proper remedy. 


(2) 1. F. TUNING CAPACITOR ADJUSTMENTS 


This receiver has one I. F, stage, which uses two 
transformers. The transformers are all peaked at 
460 Ke). GC: 


A detailed procedure for making this adjustment 
follows: 


(a) Connect the output of an external oscillator 
tuned to 460 K. C. between the first detector grid and 
ground. Connect the output indicator across the voice 
coil of the loudspeaker. 


(b) Place the oscillator in operation at 460 K. C. 
Place the receiver in operation and adjust the station 
selector until a point is reached (band B) where no 
signals are ead and turn the volume control to its 
maximum position. Reduce the oscillator input until 
a slight indication is obtained in the output indicator. 


(c) Refer to Figure 6. Adjust each trimmer of the 
I. F. cransformers until a maximum output is obtained. 
Go over the adjustments a second time. 


This completes the I. F. adjustments. However, it 
is good practice to follow the I. F. adjustments with 
the R. F. and oscillator adjustments due to interlocking 
which always occurs. 


(3) R. F. OSCILLATOR AND FIRST DETECTOR 
ADJUSTMENTS 


Four R. F., oscillator and first detector adjustments 
are required in bands “‘A and B.”’ Three are required 
iniband (Gi 


To properly align the various bands, each band must 
be aligne individually. The preliminary set-up requires 
the external oscillator to be connected between the 
antenna and ground terminals of the receiver and the 
output indicator must be connected across the voice 
coil of the loudspeaker. The volume control must be 
at its maximum position and the input from the oscil- 
lator must be at the minimum value possible to get 
an output indication under these conditions. In the 
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ia iicduency band, it may be necessary to disconnect 
the oscillator from the receiver and place it at a distance 
in order to get a sufficiently low input to the receiver. 


The dial pointer must be properly set before starting 
any actual adjustments. This is done by turning the 
variable capacitor until it is at its maximum capacity 
position, One end of the pointer should point exactly 
at the horizontal line at the lowest frequency end of 
band ‘'B,”’ while the other end should point to within 
4 inch of the horizontal line at the highest frequency 
end of band ‘‘B.”’ | 


—— 
Fi: 


Visaile 


Figure 5—Location of Coils in Shields 


Figure 6 shows the location of the trimmers for each 
band. Care must be exercised to merely adjust the 
trimmers in the band under test. 


Band “A” 
(a) Set the Band Switch ar ‘‘A.”’ 


(b) Tune the external oscillator to 440 K. C., ser 
the dial pointer at 410 K. C. and adjust the oscillator, 
detector and R. F. trimmers for maximum output. 


(c) Shift the external oscillator frequency to 175 
K. C. Tune in the 175 K. C. signal irrespective of scale 
calibration and adjust the series trimmer, marked 175 
K. C. on Figure 6, for maximum output, at the same 
time rocking the variable tuning capacitor. Then re- 
adjust at 410 K. C. as described in (b). 


Band “B” 
(a) Set the Band Switch at ‘‘A.” 
(b) Tune the external oscillator to 1,720 K. Gis. 


set the pointer at 4,720 K. C. and adjust the oscillator, 
detector and R. F. trimmers for maximum output. 


600 K.C. TRIMMER —-© 


175 K.C. TRIMMER — ~@) 
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Figure 6—Location of Line-up Capacitors 
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Figure 7—Universal Power Transformer Connections 
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(c) Shift the external oscillator frequency to 600 
Tune in the 600 K. C. signal, irrespective of 

scale calibration, and adjust the series trimmers, located 
On rear apron of chassis, for maximum output, at the 
same time rocking the variable tuning capacitor. Then 


readjust at 1,720 K. C. as described in (b). 


Band “’C” 
(a) Set the Band Switch at ‘‘C.”’ 


(b) Tune the external oscillator to 18,000 K. C., and 
set the pointer at 18 M. C. Adjust the oscillator trimmer 
for maximum output. The trimmer should be set at 
the first peak obtained when increasing the trimmer 
capacitor from minimum to maximum. 


(c) Check for the image signal, which should be 
received at approximately 17,080 on the dial. It may 
be necessary to increase the external oscillator output 


for this check. 


(d) Reduce the capacity of the detector trimmer, 
while rocking the tuning capacitor, until the signal 
disappears. The first detector circuit is then aligned 
with the oscillator circuit and the RCA-6A7 tube is 
blocked. Then increase the capacity of the detector 
trimmer, while rocking the tuning capacitor, until the 
signal is peaked for maximum output. 


(e) The antenna trimmer should now be snore 
for maximum output. It is not necessary to rock the 
main tuning capacitor while making this adjustment. 


eon 


ALL D. C. VOLTAGES mite TO GROUND 


(4) POWER TRANSFORMER CONNECTIONS 


The 220-volt power transformer furnished with 
some instruments includes taps for operating on 
110-volt lines. Figure 6 shows the schematic circuit 
of the transformer and the proper voltage to be 
applied to the various taps. The taps are located on 
the power transformer assembly and are accessible 
without removing the chassis from the cabinet. 


(5) WOLTAGE READINGS 


The voltages on page 10 are those at the various tube 
sockets while the receiver is in operating condition. 
No allowance has been made for currents drawn by 
the meter, and if low-resistance meters are used, such 
allowances must be made. Figure 8 shows the actual 
voltage at each socket contact. 


(6) SERVICE DATA ON MAGNETIC PICKUP 


The Magnetic Pickup used in this combination 
instrument is of a new design with an improved 
frequency range. While in physical appearance it is 
similar to that of the older type, details of construction 
are considerably different. It consists essentially of a 
chromium steel magnet, two thin pole pieces, a 
mechanism support and bracket, a coil, and an 
armature that is damped by means of an anchored 
damping block. 


The use of the anchored damping block eliminates 
any bad peaks in the frequency range. The frequency- 
response characteristic is substantially flat from 50 to 
5,000 cycles. 


SORE. 086. 
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Figure 8—Tube Socket Voltages 
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In assembling, ic may be desirable to check the 
armature air ga Py means of a small Feeler Gauge. 
This air gap should be .o09'' on each side of the 


Figure 9—Details of Magnetic Pickup 


armature. However, a little practice with the needle 
in place will quickly disclose whether or not the 
armature is centered. 


(7) REPLACING MAGNET COIL, PIVOT RUB- 
BERS, ARMATURE OR DAMPING BLOCK 
In order to replace a defective coil or the hardened 


pivot rubbers (see Figure 9), it is necessary to proceed 
as follows: 


(a) Remove the pickup cover by removing the 
center holding screw and needle screw. 


(b) Remove the pickup magnet. and the magnet 
clamp by pulling them forward. 


(c) 


(d) 


(e) 


(f) 


Unsolder the coil leads and remove the 
mechanism assembly from the back plate by 
releasing the two mounting screws and the 
damping block clamping screw. 


Remove screws A and B, Figure 10, and then 
remove the mechanism assembly from the 
pole pieces. 


The coil or the front pivot rubber may now be 
removed and replaced. If it is desired to replace 
the rear pivot rubber, then the end Ye the 
armature soldered to the mechanism support 
must be unsoldered and the damping block 
removed. The rear pivot rubber now may be 
replaced. After putting the pivot rubbers in 
place a new damping block should be fastened 
to the armature as outlined in instructions on 
replacing the damping block. 


The mechanism should now be reassembled, 
except for the magnet, which must be mag- 
netized. After being magnetized, the mech- 
anism—with the pole pieces upward—should 
be placed so that the magnet may be slid from 
the magnetizer onto the pole pieces without 
breaking physical contact. After placing the 
pole pieces on the magnet, the entire assembly 
should be remagnetized thoroughly, being care- 
ful not to change the polarity obtained by the 
initial magnetization. 


RADIOTRON SOCKET VOLTAGES 


115 Volt A. C. Line—No Signal—Volume Control Maximum 


PLATE TO 
GrounbD, 


Morrs: oa) 


Screen Grip To 
GROUND, 


Votrssb 5G; 


CATHODE TO 
Grounb, 


Vorrs, DG; 


RapioTron Numser 


RCA-6D6—R. F. 


RCA-6A7 


RCA-6D6—I. F. 


RCA-6B7—2nd Detector 


RCA-41—Power 


ny eee 6 690 
RCA-80—Rectifier (RMS—P to P) 


*Voltage calculated from 265 v. + B. 
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(g) After assembling to the mechanism, the entire 
assembly should be fastened to the back plate 
by means of the screws provided, making sure 
the damping block is securely clamped. At 
the same time, the metal dust cover must be 
placed in position. 


MAGNET CLAMP 


MAGNET~__ 


COIL SUPPORT 


Figure 10—Pickup Nomenclature 


(h) After remagnetizing, it is necessary to correctly 
center the armature. This may be done quite 
accurately by feeling its play after the Beedle is 
inserted. Ai little practice will quickly show 
which way an adjustment is necessary to have 
the armature centered properly. The adjust- 
ment is made by loosening screws A and B 
(Figure 10), and sliding the mechanism slightly 
in relation to the pole pieces. 


(i) The cover may be now replaced over the entire 
assembly, and the pickup returned to the tone 
arm 


(8) REPLACING THE DAMPING BLOCK 


If it is desired to replace the damping block, it may 
be done in the following manner: 


(a) Disassemble the pickup as described under the 
preceding section. 


(b) Remove the armature entirely by unsoldering 
it at ics joint with the mechanism support. 


(c) Remove the damping block from the armature 
and clean the bushing for holding the damping 
block with emery paper. 


(d) Insert the armature through the new block so 
that it occupies the same position as that of the 
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old. Also ascertain that the block is in correct 
vertical alignment with the armature. It will 
be noted that the hole in the damping block is 
somewhat smaller than the diameter of the 
armature. This is done so that a snug fit will 
be obtained. 


(e) After properly locating the damping block, a 
soldering iron should be applied to the armature 
so that the block will melt slightly at its point 
of contact with the armature. A special tip, 
constructed as shown in Figure 411, will prove 
desirable for fusing the block in place. The 
iron should be led long enough to slightly 
melt the block and cause a small bulge on both 
sides, but should not be applied long enough to 
cause any bubbling. The pickup should then 
be reassembled as described in the preceding 
section. 


Only rosin core solder should be used for soldering 
the coil leads in the pickup. Also rosin core solder 
should be satisfactory for resoldering the end of the 


spring in the hole in the mechanism, since both these ’ 


parts have been previously tinned. In case the parts 
are not well tinned, it will be necessary to scrape the 
end of the spring and the hole in the mechanism until 
bright. These parts may now be tinned by using as a 
flux a water solution of zinc chloride (commonly 
called acid flux). After tinning, dip the parts in water 
to wash off the acid flux and thereby prevent serious 
subsequent corrosion. After making sure that the 
pivot rubbers and damping block are properly in place, 


Figure 11—Special Soldering-Iron Tip 


as described under (e) above, the armature may now 
be soldered in place in the mechanism by using rosin 
core solder, since the parts are now tinned. Care 
must be exercised to get the needle hole perfectly 
square with respect to the mechanism, or otherwise it 
will be difficult if not impossible to center the armature 
in the air gap as explained under (h), section (7). 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 
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REPLACEMENT PARTS 


DescrieTion 


RECEIVER ASSEMBLIES 
Bracket—Volume control or tone control 
mounting bracket 


Cable—2-conductor shielded—From 
switch to resistor board 


Cap—Contact cap—Package of 5 
Capacitor — Adjustable trimmer capacitor 


(C20) 
Capacitor—50 mmfd. (C47) 
apacitar-_SO minfd.. (C37)\ay seage.~.- 
Capacitor—360 mmfd. (C21) 
Capacitor—1120 mmfd. (C50) 
Capacitor—1160 mmfd. (C34) 
Capacitor—2250 (C14) 
Capacitor—2400 mmfd. (C17) 
Capacitor—2850 mmfd. (C25) 
Capacitor—.02 mfd. (C39) 
Capacitor—.05 mfd. (C35) 
Capacitor—.05 mfd. (C4, C12, ae 
Capacitor—.1 mfd. (C40).. 
Capacitor—.1 mfd. (C6, C15, C30) 
Capacitor—.1 mfd. (C7, C26) 
Capacitor—.25 mfd. (C38, C45) 
Capacitor—4.0 mfd. (C36) 
Capacitor—8 mfd. (C44) 
Capacitor—10 mfd. (C43) 


Capacitor pack—Comprising one 0. 035 mfd. 
and one 0.005 mfd. capacitors (C41, C42). 


Capacitor pack—Comprising two 4. mfd. 
capacitors (C16, C46) 


range 


Clamp—Electrolytic capacitor mounting clamp. 
Coil—Antenna coil ‘‘A”’ (L26, L27, C51).... 


Coil—Antenna coil ‘‘B & SW” (Li, L2, L5, 
EGnGi1iCs 


Coil—Detector coil ‘‘A”’ (L28, L29, C52)... 


Coil—Detector coil ‘B & SW” (L7, L8, 
PAinit2.CS Coy C14) 

Coil—Oscillator coil ‘‘B & SW” (L13, L14, 
L1i7, L18, C19, C24) 

Coil—Oscillator coil ‘‘A’”’ (L30, L31, C53)... 

Condenser—3-gang variable tuning condenser 
(E57C13~ C18) 

Lamp—Dial lamp—Package of 5 


Resistor—500 ohms—Carbon type—1 watt 
(R24)—Package of 5 


Resistor—600 ohms—Carbon type—}4 wate | 


(R2, R6, R8)—Package of 5 
Resistor—1000 ohms—Carbon type— 
(R3, R7)—Package of 10 


Resistor—4000 ohms—Carbon type—}4 watt 
(R14)—Package of 5 


Resistor—10,000 ohms (R21) 


Resistor—50,000 ohms—Carbon typce—}4 
watt (R16, R18)—Package of 5 

Resistcor—60,000 ohms—Carbon type-—}4 
watt (R5)—Package of 5 

Resistor—100,000 ohms—Carbon type—1}4 
watt (Ri, R4)—Package of 5 

Resistor—200,000 ohms—Carbon type—]4 
watt (R15)—Package of 5 


Y4 watt 


List 
Price 
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Stock 
No. 


| 


DeEscrirTION 


Resistor—500,000 ohms—Carbon type—4 
watt (R17)—Package of 5 


Resistor—1 megohm—Carbon type— 4 watt 
(R10)—Package of 5 


Resistor — 2 megohms — Carbon type — 4 


watt (R141, R13)—Package of 5 


Resistor—5000 ohms—Carbon type—}4 wate 
(R22, R23)—Package of 5 

Resistor — 30,000 ohms — Carbon type — 3 
watt (R20) 

Shield—Antenna R. F. or oscillator coil shield. 


Shield—First detector or output Radiotron 
shield 


Shield—lI. F. amplifier Radiotron shield 

Shield—R. F. amplifier Radiotron shield 

Shield—Second detector Radiotron shield. ... 

Socket—Dial lamp socket 

Socket—4-contact Radiotron socket 

Socket—6-contact output Radiotron socket... 

Socket—6-contact Radiotron socket......... 

Socket—7-contact Radiotron socket......... 

Strip—Antenna terminal engraved “ANT 
GND" 

Swicch—Operating switch (S14) 

Switch—Range switch (S1, S2, S3, S4, S5, 
S5, S7, S8, S9, S10) 

Tone control (R19) 


Transformer — First intermediate frequency 


transformer (L19, L20, C27, C28, C48)... 


Transformer—Second intermediate frequency 


transformer, (e2aemle 22 ee odes? a5. 


105=1275 


Transformer—Power transformer 
volts, 50-60 cycles (T1) 

Transformer—Power transformer 
volts, 25-40 cycles 

Transformer—Power transformer—105—250 
volts—40-60 cycles 

Volume control (R412) 


1O5=125 


DRIVE ASSEMBLIES 


Arm—Band indicator operating arm 


Ball—Sceel ball for condenser drive assembly— 
Package of 20 


Clutch—Clutch drive assembly for variable 
condenser drive 


Dial—Station selector dial 

Drive—Tuning condenser drive assembly... . 
Indicator—Band indicator (celluloid) 
Indicator—Station selector indicator pointer. . 
Screen—Dial ligne screen (celluloid )}—Pack- 


Screw—Number 6-32-5/32"' square head set 
screws for band indicator operating arm— 


Package of 10 
Screw—Number 8-32-5/32" see screw for 


variable condenser drive assembly—Pack- 


Spring—Band indicator and arm _ tension 
spring—Package of 5 

Stud—Band indicator operating arm stud-— 

i Package of S 


ee DescriPTION a a mick DEscriPTION oF 7 
MOTOR ASSEMBLIES SWITCH ASSEMBLIES 
4577 | Connector—Male section two-prong motor 0.30 3994 | Cover—Motor switch cover............... $0.26 
connector plug........ Ce hh $0.3 10184 | Place—Automatic brake latch plate—Package 
8989 | Motor—105-125 volts—60 cycle motor com- OF Si irate susie ears. sheets eaten ieee cian ee .40 
plete oo eee hie ete oe en eee 18.52 (01740 SprinaeesAuconseriea trae springs—Package 
8990 | Motor—105-125 volts—S0 cycle motor com- OF a OR Anarene Reren Oe ee ae 50 
Plete. settee eee eee tue 15,9771 6806 Switch—Eccentric automatic switch complete.| 2.50 
8991 pes pes nin volts—40 cycle motor com- 23.36 | 2322 | Switch—Motor switch: (S15) a... 00 wae “D> 
8992 Meee ie volts—25 cycle motor com- rae TURNTABLE ASSEMBLIES 
8993 | Rotor and shaft—For 105-125 volt—60 cycle 7084 | \Gover—Turneable cover... ics eee .40 
Motor Ay ee ae et ene 7.00 | 7838 | Turntable complete..............-....... 2.415 
8995 | Rotor and shaft—For 105-125 volt-—50 cycle 
19 90) #0) deere nioas CRMC tata Bist docu nie dee ae 7.00 MISCELLANEOUS ASSEMBLIES 
8999 | Rotor and shaft—-For 105-125 volt-—25 cycle : : 
IMOCOE:S «sik! ks steele tia ee 8.00 | 3166 | Bole — pas mounting assembly — 
8994 | Spindle—Turntable spindle with fibre gear for :: ee 2 bolts, 2 nuts, 2 lockwashers & 
60ieycle motor 9. uh ye 4.75 eerie on yen yy err ete se 50 
8996. |/Spindle—Tucncable spindle wire niet on tor 7837 | Bezel—Sration selector (escutcheon) bezel... . 82 
. 4.75 | 3430 | Box—Needle box with lid—Package of 2.... 90 
50' cycle motor 25 40 3 ie ee 
9004 | Spindle—Turntable spindle with fibre gear for 4696 | Cable—2-conductor motor cable with section 
2p. cycle. mocoriicon:, 4/6 a eee on 5.50 of connector plug—From receiver chassis 
R171 Sead Nlocomonouncine stud -Packaee of 3... 48 to}motorn cordiconhectors ae, eee 95 
3398 | Motor mounting—Spring and washer assem- 4695 | Cable—3-conductor shielded cable with grid 
bly—Comprising 2 cup washers, 4 springs and female section of connector—From re- 
andl © washers. ye ee a 48 ceiver chassis to volume control cable con- 
NECCOL ETM Me rane eieweteMeteieha ate ot Onenee cr cTet eee 1.05 
PICKUP AND ARM ASSEMBLIES 7843 ane oe se ieed wi cle e 
tion of connector plus—From phonogra 
7842 one arm complete, less escutcheon Wee volume control cinnie brah efericce a ah 98 
3417 | A th ats id Ps Ons ; eg le a 72 4153 | Connector—Female section (4-contact) of 
6346 ay k ae, Mien eg a AG op SS aaa j 45 connector for cable Stock No. 4695....... .48 
—Pic ousing. backaqariee volte. : . 
3385 Cie ar aa (30) 50 | 4573 | Connector—Female section (2-contact) of 
3386 an Pj iS r SE). ; 56 connector plug for cable Stock No. 4696... 30 
over Pickup COVver sc ea eee eee, . f ‘ 
357 Caves ™ Mannecie pickin Eee. 1g | 6614 | Glass—Station selector dial glass........... 30 
3418 | Cushions—Pickup rubber cushions—Compris- 3829 | Knob—Phonograph volume control knob— 
ing one damper and two spacer cushions Package of 5 a) 0) erfe le) io ees.0) e) ele) 6) 06) wreje iste ananen a 1.10 
and one damper bushing—S sets.......... 1.40 | 4449 Knob—Sration selector volume control, range 
3516 | Damper assembly—Comprising one upper switch or operating switch knob—Package 
and one lower damper, one upper bushing 2) Fs PAE POP EAR ea CR ky .60 
sPpelig tne Tne _taeatelin Pom | | 123 | Plug Male action anon) of phonoah 
3390 | Escutcheon—Pickup arm escutcheon complete ae aie ape . a 5 i oe es : se . - : : 30 
with mounting rivets 02. same: ne. .46 eiots 
6335 i} Pickup— Pickup unic complere ee 40) 4.00 | 3396 | Receptacle—Needle receptacle............. 52 
BRO |) Rod=-Auromacic brake ep rod aut tulee ae: 4678 | Ring—Dial retaining ring—Package of 5.... 34 
-apackage of 5 i, \.roekist eee es 40 | 4393 | Screw—8-32-5/16" headless set screw for 
3387 | Screw assembly—Pickup mounting screw as- knob No. 3829—Package of 10.......... 25 
cares pease es screw, one nut and 40 4698 poe aac mounting cite eae 
one wa ae Dis felis ls \elet srelatel eh stetcienet esl, * omprising 1 screw, Al oc washer, 1 
3388 | Screw—Pickup needle holding screw—Pack- washer, 2 cushions and 4 spacer.......... 45 
_ age of 10 oS S57 atte seve settee eee eens .60 33017)! Suspension eprinaten cla ccher AOE SH cal eh. 
3419 | Screw—Pickup cover mounting sctew—Pack- motor board—Comprising 1 bolt, 4 top 
age OF OURS. 2 tee ee eee eek -40 spring, 1 bottom spring, 2 cup washers, 1 
REPRODUCER ASSEMBLY nee washer and 4 TUG We eter oj enol olforeterer chieieiene .50 
4473 | Board—Terminal board assembly 26 | 7844 Hisanet pete | agen oe Pus transformer 
HERE tone PE : A x A 
9460 Si aie coil, magnet and cone support Be ey one tk OO chim an one i 7 one sh 
B PASO G0) SOS 8a 01 O46) 88 a a ae Oe @ el alta set ee hel’ a . resistor, one OL m. “4 an one .05 m d. 
8935 | Cone—Reproducer cone (L23)—Package of 5.| 5.25 capacitor (TS, L31, R31, R32, C60, C61).} 5.38 
9527 Reproducer—Complete eV elioulei.s) SMsiKa| sl jelteh el, sis asieh otteles 8.00 6766 Volume control—Phonograph volume con- 
4472 | Transformer—Output transformer (T2)..... | 1.40 crol’ (R30S16) im, 1 ieee cer eee 2.28 


REPLACEMENT PARTS (Continued) 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


RCA VicTOR MODEL 342 
Eight-Tube, Four-Band, A. C. Radio-Phonograph 


SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


RPM AULT le lies, i2?. ish ue Oia Sis 4 105-125 Volts and 105-130/200-250 Volts (Double Range) 
SRS et ne hk Re) Sc, , ee haa « c alc oacull aed 25, 30, 40, 50 and 60 Cycles 
gn SUSU fe SII 6 80 0) ne rr on - ariel re 170 Watts, 60 Cycles 


Type and Number of Radiotrons 
2 RCA-6D6, 1 RCA-6A7, 1 RCA-75, 1 RCA-76, 2 RCA-42, 1 RCA-5Z3—Toral, 8 
Band X— 140 KC.— 410 KC. 
EM ey oh AC pee es ss so sw eects e ae ae Se Orr ee en he ae 
Band C—5400 KC.-18,000 KC. 


Line-up Frequencies...... Dos mea ho G., 460 K. C.600\K. GC) 1720uee G2 15160-KC., 18,000 KC. 
REITER OUCCO A OULDUCH MMO, Gea d . ss. so ss «ta ecdie areata Seah ee Meats obs s « 4.0 Watts 
78. ce CU EOE MNO A Si) 2» ce ts en 2. i Sr 5.0 Watts 
Re CCE KU Pi tog bale eds... . oo ulomen ue ey ween ee | High Impedance, Viscoloid 
RN ce ere AOE Ne awa. ac oo Waalnd nog SARE EO ed Cds wes (OR) PoM: 


ee BE A yf acoso = «ss 4 Cale oRWOe BE kG ecdescdvves 4356 Inches 
Ra SARC i oe gy i a a a to ee 26 Inches 
Ie ie hE iy e's iis «5-5 «4s Swe sO ee Ep en va ne ba ns 167% Inches 

The eight-tube, four-band all-wave combination important broadcasting, police, aircraft and amateur 
radio-phonograph instrument provides entertainment call bands throughout the world. 


either from the perfected all-wave radio receiver or 
from records of the standard (78 r.p.m.) variety. 
Record or radio reproduction is characterized by 
unusual tone quality. 


Excellent sensitivity, selectivity and tone quality, 
together with a high output (4 watts undistorted), 
Class A amplifier gives the receiver outstanding per- 
formance. Operating features include an ‘‘airplane”’ 


This receiver is of the ‘‘all-wave’’ Superheterodyne type dial, a double-ratio vernier drive, a visual band 
type, having a continuous tuning range extending indicator, and a special ‘‘second hand” on the dial 
from 140 K. C. to 18,000 K. C., except for one for logging short-wave stations. Other important 
break between 410 K. C. and 540 K. C. Such a features include automatic volume control, sensitivity 
tuning range permits the listener to receive all of the control and a large loudspeaker unic. 


DESCRIPTION OF ELECTRICAL CIRCUIT 


RADIO tube through the antenna coupling transformer. The 
secondary of this transformer is tuned to tke signal 
frequency by means of one unit of the gang capacitor. 
The output of this stage is transformer coupled to 


The general circuit arrangement consists of an 
R. F. stage, a combined oscillator and first detector, 


an I. F. stage, a combined second detector, A. F. h ee doce ecac loohich' iecalec 
amplifier and automatic volume control, a driver Ge eae CUCUL 


audio stage and a push-pull Pentode output stage. tuned to the signal frequency by a unit of the gang 
An RCA-5Z3 rectifier, together with a_ suitable SAP ACICOE. 


filtering system, provides plate and grid voltages for Combined with the signal in the first detector is the 

all tubes and field excitation for the loudspeaker. local oscillation, which is 460 K. C. higher than the 

Figure 1 shows the schematic diagram, Figures 2 and 3 signal frequency. A separate coil system and the third 

the chassis wiring, Figure 4 the loudspeaker wiring unit of the gang capacitor are used in this circuit. 

and Figure 7 the assembly wiring. In conjunction with these circuits, it is well to point 
The signal enters the receiver through a shielded out that four groups of tuned circuits are used, one for 

antenna lead and is applied to the grid of the R. F. each tuning band. A four-position selector switch is 
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provided for selecting the desired signal range. In addi- 
tion to selecting the desired coil system, additional 
groups of contacts are provided for short-circuiting the 
preceding lower frequency R. F. and detector coils and 
the two preceding oscillator coils. This is to prevent 
“dead”’ spots due to the absorption effects caused by 
the coils, the natural period of which, with the tuning 
capacitor disconnected, falls in the next higher fre- 
quency band. 


The output of the first detector, which an I. F. signal 
(460 K. C.), is fed directly through two tuned circuits 
to the grid of the I. F. amplifier stage. The I. F. stage, 
which utilizes an RCA-6D6 Radiotron, uses two 
transformers, which consist of four tuned circuits, all 
of which are resonated at 460 K. C. 


The output of the I. F. amplifier is then applied to 
the input electrodes of the RCA-75, which is acom- 
bined second detector, audio amplifier and AVC. The 
direct current component of the rectified signal pro- 
duces a voltage drop across resistor R-32. The full 
voltage drop constitutes the automatic bias voltage 
for the R. F. while a tap is provided for the first 
detector and I. F. voltage. These automatic bias 
voltages for the R. F., first detector and I. F. give 
the automatic volume-control action of the receiver. 
The volume control selects the amount of audio 
voltage that is applied to the grid of the RCA-75 
and thereby regulates the audio output of the entire 
receiver. 


The output of the A. F. section of the RCA-75 is 
resistance-coupled to the grid of the RCA-76, first 
audio stage, which is transformer-coupled to the 
push-pull output stage. 


The output stage uses two RCA-42’s, which give a 
low distortion, high audio output to the loudspeaker. 
A high-frequency tone control, consisting of a variable 


SERVICE 


(1) LINE-UP PROCEDURE 


The line-up procedure of this receiver is somewhat 
involved and it is important that these instructions be 
carefully followed when making adjustments. 


_ Equipment 
To properly align this receiver, proper test equip- 
ment must be used. This consists of a modulated 
R. F. oscillator having proper frequency range, an 
output indicator, an alignment tool and a tuning 
wand. 


Checking with Tuning Wand 


Before making any R. F., oscillator or first detector 
adjustments, the accuracy of the present adjustments 
may be checked by means of the tuning wand (Stock 
No. 6679). The tuning wand consists of a bakelite 
rod having a brass cylinder at one end and a special, 
finely divided iron insert at the other end. Inserting 
the cylinder into the center of a coil lowers its 


199 


resistor and capacitor, is connected across the grids of 
the output stage. At the minimum resistance position 
of the variable resistor, maximum attenuation of the 
high audio frequencies is obtained. - 


Figure 4—Loudspeaker Wiring 


Plate and grid voltages for all tubes are supplied 
from the output of the rectifier-filter system. An 
RCA-5Z3 is used as a rectifier and a suitable network 
of capacitors and resistors gives the necessary filtering 
and voltages. The loudspeaker field is used as a filter 
reactor. 


PHONOGRAPH 


The record reproducing device consists of a high 
impedance magnetic pickup with an inertia type tone 
arm, a compensated volume control, the audio am- 
plifier of the receiver and the loudspeaker. The radio 
receiver is made inoperative by the switch used for 
changing from radio to record reproduction. The 
turntable assembly consists of a perfected manual 
record player, which is simple and fool-proof in 
operation. 


DATA 


inductance, while inserting the iron end increases its 
inductance. From this, it is seen that unless the trim- 
mer adjustment for a particular coil is correct at 
alignment frequencies, inserting one end of the wand 
may increase the output of a particular signal. A perfect 
adjustment is evidenced by a lowering of output 
when either end of the wand is inserted into a coil. 


The shield over each R. F. coil assembly has a hole 
at its top for entrance of the tuning wand. The 
locations of the various coils inside these shields are 
shown in Figure 5. An example of the proper manner 
of using the tuning wand would be to assume the 
external oscillator were set at 1720 K. C. and the 
signal tuned in, and the output indicator connected 
across the voice coil of the loudspeaker. Then the 
tuning wand should be inserted, first one end and then 
the other end, into the top of the three transformers at 
the left of the R. F. assembly, facing the front of the 
chassis. A perfect adjustment of the trimmer would be 
evidenced by a reduction in output when each end of 


the wand is inserted in each of the three transformers. 
If one end—for example, the iron end—when inserted 
in one coil caused an increase in output, then that 
circuit is low. An increase in the trimmer capacitance 
would be the proper remedy. 


(2) I. F. TUNING CAPACITOR ADJUSTMENTS 


This receiver has one I. F. stage. Two transformers, 
having four adjustments, are used. The transformers 


are all peaked at 460 K. C. 


A detailed procedure for making this adjustment 
follows: 


(a) Connect the output of an external oscillator 
tuned at 460 K. C. between the first detector 
grid and ground. Connect the output indicator 
across the voice coil of the loudspeaker. 


(b) Place the oscillator in operation at 460 K. C. 
Place the receiver in operation and adjust the 
tuning control until a point is reached (Band 
A) where no signals are heard and turn the 
volume control to its maximum position. 
Reduce the test oscillator output until the out- 
put indicator glows faintly. 


(c) Refer to Figure 6. Adjust each trimmer of the 
I. F. cransformers until maximum output is 
obtained. Go over the adjustments a second 
time. 


This completes the I. F. adjustments. However, it is 
good practice to follow the I. F. adjustments with the 
R. F. and oscillator adjustments due to interlocking 
which always occurs. 


(3) R. F., OSCILLATOR AND FIRST DETECTOR 
ADJUSTMENTS 


Four R. F., oscillator and first detector adjustments 
y 66 99 66 ? 
are required in Bands ‘‘A”’ and ‘‘X.”’ Three are required 
in Bands ‘‘B’”’ and “‘C.”’ 


To properly align the various bands, each must be 
aligned individually. The preliminary set-up requires 
that the external oscillator be connected between the 
antenna and ground terminals of the receiver and the 
output indicator across the voice coil of the loudspeaker. 
The volume and sensitivity controls must be at their 
maximum positions and the output of the oscillator at 
the minimum output which will afford an indication 
under the conditions stated. In the high frequency 
bands, it may be necessary to disconnect the oscillator 
from the receiver and place it at a distance in order 
to get a sufficiently low input to the receiver. 


The dial pointer must be properly set before starting 
any actual adjustments. This is done by turning the 
variable capacitor until it is at its maximum capacity 
position. One end of the pointer should be exactly 
at the horizontal line at the lowest frequency end of 
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Band ‘‘A,”’ while the other end should point to within 
1/64 inch of the horizontal line at the highest fre- 
quency end of that band. 


Figure 5—Location of Coils in Shields 


Figure 6 shows the location of the trimmers for 
each band. Care must be exercised to only adjust the 
trimmers in the band under test. 


Band “’X” 
(a) Set the band switch at ‘‘X.”’ 


(b) Tune the external oscillator to 440 K. C., set 
the dial pointer at 410 K. C. and adjuse the 
oscillator, detector and R. F. trimmers for 
maximum output. 


(c) Shift the external oscillator frequency to 175 
K. C. Tune in the 175 K. C. signal irrespective 
of scale calibration and adjust the series trim- 
mer, marked 175 K. C. on Figure 6, for maxi- 
mum output, at the same time rocking the 
variable tuning capacitor. Then readjust at 


410 K. C. as described in (b). 


Band “A” 
(a) Set the band switch at “A.” 


(b) Tune the external oscillator to 1,720 K. C., sec 
the pointer at 1,720 K. C. and adjust the oscil- 
lator, detector and R. F. trimmers for maxi- 
mum output. 


(c) Shift the external oscillator frequency to 600 
K. C. Tune in the 600 K. C. signal, irrespective 
of scale calibration, and adjust the series trim- 
mer, marked 600 K. C., on Figure 6, for maxi- 
mum output, at the same time rocking the 
variable tuning capacitor. Then readjust at 
1,720 K. C. as described in (b). 


(a) 
(b) 


(c) 


(d) 


(a) 
(b) 


(c) 


(d) 


Band “B”’ 
Set the band switch at ‘‘B.”’ 


Tune the external oscillator to 5,160 K. C. and 
sec the pointer at 5,160 K. C. Adjust the 
oscillator trimmer for maximum output. The 
trimmer should be set at the first peak obtained 
when increasing the trimmer capacitor from 
minimum to maximum. 


Check for the image signal, which will be 
received at approximately 4,240 K. C. on the 
dial if (b) has been correctly done. It will be 
necessary to increase the external oscillator 
output for this check, 


The antenna and detector trimmers should now 
be peaked for maximum output. 


Band “C”’ 
Set the band switch at ‘‘C.” 


Tune the external oscillator to 18,000 K. C. 
and set the pointer ac 18 M. C. Adjust the 
oscillator trimmer for maximum output. The 
trimmer should be set at the first peak obtained 
when increasing the trimmer capacitor from 
minimum to maximum. 


Check for the image signal, which will be 
received at approximately 17,080 on the dial 
if (b) has been properly done. 


Reduce the capacity of the detector trimmer, 
while rocking the tuning capacitor, until the 
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signal disappears. The first detector circuit is 
then at the oscillator frequency and the 
RCA-6A7 tube is blocked. Then increase the 
capacity of the detector trimmer, while rocking 
the tuning capacitor, until the signal is peaked 
for maximum output. 


(e) The antenna trimmer should now be peaked 
for maximum output. It is not necessary to 
rock the main tuning capacitor while making 
this adjustment. 


(4) POWER TRANSFORMER CONNECTIONS 


The 220-volt, 50 or 60 cycle, power transformer 
furnished with some instruments includes taps for 
operating on 140-vole lines. Figure 12 shows the 
schematic circuic of the transformer and the proper 
voltage to be applied to the various taps. The taps are 
located on the power transformer assembly and are ac- 
cessible without removing the chassis from the cabinet. 


(5) FIDELITY LINK 


It will be noted that a small link, normally, open, is 
mounted on the rear apron of the chassis. Closing the 
link reduces the low frequency output of the receiver. 


(6) VOLTAGE READINGS 


The voltages given are those at the various tube 
sockets while the receiver is in operating condition. 
No allowance has been made for currents drawn by 
the meter, and if low-resistance meters are used, such 
allowances must be made. Figure 11 shows the 
voltages at each individual socket contact. 


Figure 6—Location of Trimmer Capacitors 
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SPEAKER 
CABLE 


INTERNAL CONNECTIONS OF 
COMPENSATOR UNIT. 


MOTOR BOARD 


SPEAKER 


Figure 7—Phonograph Wiring Diagram 


(7) SERVICE DATA ON MAGNETIC PICKUP 


The magnetic pickup used in this combination 
instrument is of a new design with an improved 
frequency range. Although in physical appearance it is 
similar to that of the older type, details of construction 
are considerably different. It consists essentially of a 
chromium steel magnet, two thin pole pieces, a 
mechanism support and bracket, a coil, and an 
armature that is damped by means of an anchored 
damping block. 


The use of the anchored damping blockeliminatesany 
bad peaks in the frequency range. The response charac- 
teristic is substantially flat from 50 to 5,000 cycles. 


(8) REPLACING MAGNET COIL, PIVOT 
RUBBERS, ARMATURE OR DAMPING BLOCK 


In order to replace a defective coil or the hardened 
pivot rubbers (see Figure 9), it is necessary to proceed 
as follows: 
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(a) 
(b) 


(c) 


Remove the pickup cover by removing the 
center holding screw and needle screw. 
Remove the pickup magnet and the magnet 
clamp by pulling them forward. 


MAGNET Sth) = 


ly os 


PHY A# LOADED 


Figure 8—Details of Pickup 


Unsolder the coil leads and remove the 
mechanism assembly from the back plate by 
releasing the two mounting screws and the 
damping block clamping screw. 


(d) Remove screws A and B, Figure 9, and then 
remove the mechanism assembly from the 
pole pieces. 

The coil or the front pivot rubber may now be 
removed and replaced. If ic is desired to replace 
the rear pivot rubber, then the end of the arma- 
ture soldered to the mechanism support must be 


(e) 


MECHANISM 
SUPPORT 


NEEDLE COIL 


Figure g—Pickup Nomenclature 


unsoldered and the damping block removed. 
The rear pivot rubber may now be replaced. 
After putting the pivot rubbers in place a new 
damping block should be fastened to the 
armature as outlined in instructions on replacing 
the damping block. 

The mechanism should now be reassembled, 
except for the magnet, which must be mag- 
netized. After being magnetized, the mech- 
anism—with the pole pieces upward—should 
be placed so that ie magnet may be slid from 
the magnetizer onto the pole pieces without 
breaking physical contact. After placing the 
pole pieces on the magnet, the entire assembly 
should be remagnetized thoroughly, being care- 
ful not to change the polarity obtained by the 
initial magnetization. The magnetizer shown 
on page 2 is useful for magnetizing pickups. 
After assembling the mechanism, the entire 
assembly should be fastened to the back plate 
by means of the screws provided, making sure 
the damping block is securely clamped. At 
the same time, the metal dust cover must be 
placed in position. 

After remagnetizing, it is necessary to correctly 
center the armature. This may be done quite 
accurately by feeling its play after the needle is 
inserted. A little practice will quickly show 
which way an adjustment is necessary to have 
the armature centered properly. The adjust- 
ment is made by loosening screws A and B 
(Figure 9), and sliding the mechanism into 
proper relation with the pole pieces. 

The cover may be now replaced over the entire 
assembly, and the pickup returned to the tone 
arm. 


In assembling, it may be desirable to check the 
armature air gap by means of a small feeler gauge. 
This air’ gap should be .009” on each side of the 
armature. However, a little practice with the needle 
in place will quickly disclose whether or not the 
armature is centered. 


(f) 


(g) 


(h) 


(i) 
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(9) REPLACING THE DAMPING BLOCK 


If it is desired to replace the damping block, it may 
be done in the following manner: 
(a) Disassemble the pickup as described under the 
preceding section. 


(b 


SS 


Remove the armature entirely by unsoldering 
it at its joint with the mechanism support. 

(c) Remove the damping block from the armature 
and clean the bushing for holding the damping 


block with emery paper. 


(d) Insert the armature through the new block so 
that it occupies the same position as that of the 
old. Also ascertain that the block is in correct 
vertical alignment with the armature. It will 
be noted that the hole in the damping block is 
somewhat smaller than the diameter of the 
armature. This is done so that a snug fit will 
be obtained. 


After properly locating the damping block, a 
soldering iron should be applied to the armature 
so that the block will mele slightly at ics point 
of contact with the armature. A special tip, 
constructed as shown in Figure 10, will prove 
desirable for fusing the block in place. The 
iron should be applied long enough to slightly 
melt the block and cause a small bulge on both 
sides, but should not be applied long enough to 
cause any bubbling. The pickup should then 
be reassembled as described in the preceding 
section. 
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Figure 10—Special Solderin 


Only rosin core solder should be used for soldering 
the coil leads in the pickup. Also rosin core solder 
should be satisfactory for resoldering the end of the 
spring in the hole in the mechanism, since both these 
parts have been previously tinned. In case the parts 
are not well tinned, it will be necessary to scrape the 
end of the spring and the hole in the mechanism until 
bright. These parts may now be tinned by using as a 
flux a water solution of zinc chloride (commonly 
called acid flux). After tinning, dip the parts in water 
to wash off the acid flux and thereby prevent serious 
subsequent corrosion. After making sure that the 
pivot rubbers and damping block are properly in place, 
as described under (e) above, the armature may now 
be soldered in place in the mechanism by using rosin 
core solder, since the parts are now tinned. Care 
must be exercised to get the needle hole perfectly 
square with respect to the mechanism, or otherwise it 
will be difficult if not impossible to center the armature 
in the air gap as explained under (h), section (8). 


(10) ADJUSTMENT OF DIAL VERNIER MECH- 
ANISM 


A small vernier indicator is provided for giving a 
simple means of band spread. Under normal condi- 
tions, adjustment of this mechanism will not be 
required. However, in event the initial adjustment is 
not satisfactory or adjustment is required because of 
replacement, the following procedure should be used: 


(a) Remove the chassis from the cabinet to a 
place convenient for work. 


(b) Check the tension on the vernier hand by push- 
ing it in a counter-clockwise direction. There 
should be considerable tension against such a 
push. If this tension does not exist, the action 
of the hand may be erratic and possibly fail to 
return to the same position for a particular 
station. 


(c) Pull off the long hand with a pair of long-nose 
pliers. 


(d) Straighten the lugs that hold the dial in place. 
Then remove the dial ‘‘vernier’? hand and 
stem gear together. 


(e) Then remove the ‘‘vernier’? hand from the 
stem gear. 


(f) Turn the dial to each extreme and to its 
center position and check the backlash of the 
back gear (closest to reflector). There should 
be definite backlash in each direction at each 
of these three positions. 
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(g) If this backlash is not obtained ic will be 
necessary to readjust the gears. Loosen the 
lockscrew located above the central set of 
gears and move the adjoining gear in or out 
of mesh as required. 


(h) After making sure there is backlash ac the 
three check points mentioned, turn the out- 
side gear in a clockwise direction 114 turns. 
Hold it at this position and replace the stem 
gear. 


(i) Turn the dial throughout its range. If the 
gears become noisy, move the gear further 
coward the reflector edges described in (g). 


(j) Replace the dial scale, making sure the hole 
clears the spindle. 


(k) Replace the vernier hand. It should point ac 
zero when the tuning capacitor is fully meshed. 


(1) Replace the large hand. One end of the 
pointer should point exactly at the horizontal 
line at the lowest frequency end of Band ‘‘A”’ 
when the tuning capacitor is fully meshed. 


The above covers the proper manner of making 
adjustments, assuming all parts are in normal condi- 
tion. Of course, if any part is defective, ic must be 
replaced. The spring gear may be checked by turning 
ic until the spring is tight and unwinding it slowly. 
It should unwind 414 turns. 


% CANNOT BE MEASURED WITH ORDINARY VOLTMETER 


ALL D. C. VOLTAGES ARE TO GROUND 
Figure 11—Radiotron Socket Voltages 
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TERM. BOARD 


tT 
BLACK-REOD TR BROWN 


GREEN BROWN - BLACK 
4.72 237" 
BLACK 


BROWN 


YELLOW 
RED - BLACK B 
YELLOW: 


BLUE 
RED-BLACK B 
BLACK-RED TR. BLUE 


USE TOR PHONO. 
MOTOR ONLY 


INTERNAL CONNECTIONS OF POWER TRANSF. 


Figure 12—Universal Power Transformer Connections 


RADIOTRON SOCKET VOLTAGES 


120-Volt A. C. Line—Maximum Volume and Sensitivity—No Signal 


R di Cathode to Screen Grid Plate to Cathode 
NG Ground Volts, to Ground Ground Volts, Current 
oe 3G: Volts, D. C. Ge MA. 


RCA-6D6 R. F. ; ie 


Oscillator 225 
RCA-6A7 


Ast Detector : 282 


RCA-6D6 I. F. : Zaz 


RCA-75 2nd Detector ; 170* 


RCA-76 A. F. 252 


RCA-42 Power y 290 


RCA-42 Power : 290 


RCA-5Z3 Rectifier Hae ary 


*Cannot be measured with ordinary voltmeter. 


REPLACEMENT PARTS 


DescriPTION 


RECEIVER ASSEMBLIES 


Board—Terminal board—Two terminals and 
link—For changing fidelity 
Board—Antenna terminal board 
Bracket—Volume control, tone control or 
noise suppressor mounting bracket 
Cap—Contact cap—Package of 5 
Capacitor — Oscillacor trimmer capacitor 
(C2iN/G25) 
Capacitor—50 mmfd. (C19) 
Capacitor—100 mmfd. (C41) 
Capacitor—300 mmfd. (C8) 
Capacitor—340 mmfd. (C24) 
Capacitor—400 mmfd. (C59) 
Capacitor—1120 mmfd. (C27) 
Capacitor—1120 mmfd. (C43) 
Capacitor—1120 mmfd. (C52) 
Capacitor—2850 mmfd. (C29) 
Capacitor—2850 mmfd. (C56) 
Capacitor—0.004 mfd. (C49, C50) 
Capacitor—0.01 mfd. (C48) 
Capacitor—0.01 mfd. (C44) 
Capacitor—0.01 mfd. (C58) 
Capacitor—0.05 mfd. (C5, C15, C37) 
Capacitor—0.1 mfd. (C7, C18, C38) 


Capacitor—0.1 mfd. (C14, C30, C39, C57). . 


Capacitor—0.25 mfd. (C47) 

Capacitor—10 mfd. (C53, C54) 

Capacitor pack—Comprising one 0.5 mfd., 

_ one 10 mfd. capacitor (C42, C51) 

Capacitor pack—Comprising one 4 mfd., 
one 10 mfd, and one 8 mfd. capacitor (C45, 
C46, C55) 

Clamp—Electrolytic capacitor clamp—For 
capacitor Stock No. 7790 

Clamp—Electrolycic capacitor clamp—For 
capacitor Stock No. 4626 

Coil—Antenna coil ‘‘Band B-X”’ (L1, L2, L5, 
1.6; C1-G3) 

Coil—Antenna coil ‘‘Band A-C’’ (L3, L4, L7, 
L8, C2, C4) 


Coil—Detector coil ‘‘Band X-B” (L9, L140, . 


Lis, 014, C9, Cis) 

Coil—Detector coil ‘‘Band A-C’”’ (L141, L12, 
P15) 1467 E10" C12 3613) 

Coil—Oscillacor coil ‘‘Band A-C’’ (L19, L20, 
L23, L24, C23, C28) 

Coil—Oscillator coil ‘‘Band X-B”’ (L17, L18, 
L2t N22) G27. C26) 

Condenser—3-gang variable tuning condenser 
(C6, C16, C20) 

Cover—Fuse mount cover 

Cover—Terminal strip cover 

Fuse—3-ampere—Package of 5 

Mount — Fuse mount — 105-125-volt in- 
strument 

Mount—Fuse mount for 2007250-volt in- 
strument 

Resistor—Wire wound resistcor—Comprising 
one 6500-ohm—4500-ohm and 450 sec- 
tion (R30, R31, R58) 

Resistor—400 ohms—Carbon type— % watt 
(R3, RY, Ri2)—Package of 5 

Resistor — 2600 ohms — Carbon type — 4% 
watt (R6, Ri1, R13)}—Package of 5 

Resistor — 3000 ohms — Carbon type — % 
watt (R17 )—Package of 5 

Resistor — 5000 ohms — Carbon type — % 
watt’ (R22 )—Paskage of 5 

Resistor—15,000 ohms—Carbon type—% 
watt (R20)—Package of 5 
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Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DeEscriPTION 


Resistor—60,000 ohms—Carbon type—% 
watt (R8, R18, R23, R26)—Package of 5.. 

Resistor—100,000 ohms—Carbon type—14 
watt (R2, R7, R19)—Package of 5 

Resistcor—400,000 ohms—Carbon type—% 
watt (R59)—Package of 5 

Resistor—1,100,000 ohms—Carbon type— 
14 watt (R16)—Package of 5 

Resistor — 2 megohms — Carbon type — 4% 
watt (R15, R21, R28)—Package of 5 

Resistcor-—10,000 ohms—Carbon type—% 
watt (R27)—Package of 5 

Resistor—13,000 ohms—Carbon type—% 
watt (R29)—Package of 10 

Resistor—30,000 ohms—Carbon type—1 
watt (R25 

Resistor—100 ohms—Flexible type (R41, R4) 
—Package of 10 

Rheostat—Sensitivity control (R5) 

Shield—Antenna, detector or oscillator coil 
shield 

Shield—First detector—Oscillator Radiotron 
shield 

Shield—First detector—Oscillator Radiotron 
shield top 

Shield—Second detector—‘‘A.V.C.”’ Radio- 
tron shield 

Shield—Second detector—‘‘A.V.C.”’ Radio- 
tron shield top 

Shield—I. F. amplifier Radiotron shield 

Shield—I. F. amplifier shield 

Shield—Oscillator coil wiring shield—Shields 
oscillator coil wiring from R. F. coil— 
pone with terminal board, clamp and 


Shield-—Occillator wiring shield—Shields os- 
cillator coil wiring from R. F. coil—Com- 
plete with terminal strip and resistor 

Shield—R. F. amplifier—Radiotron shield. 

Shield—R. F. coil wiring shield with two 
resistors and terminal board 

Socket—Dial lamp socket 

Socket—4-contact Radiotron socket 

Socket—5-contact:Radiotron socket 

Socket—6-contact Radiotron socket 

Socket—7-contact Radiotron socket 

Switch—Range switch (S2, S3, S4, S5, S6, 
S7, S8, S9, S10, S11, S12) 

Tone control (R24, S1) 

Transformer—First intermediate frequency 
transformer (L25, L26, C32, C33, C34).. 

Transformer—Power transformer—105—-125 
volts—50-60 cycles (T1) 

Transformer—Power transformer—105-125 
volts—25—40 cycles 

Transformer—Power transformer—105-250 
volts—40-60 cycles 

Transformer—Second intermediate frequency 


transformer (L27, L28, C35, C36, C40, 
R14) 

Transformer and reactor—lInterstage trans- 
former and reactor (T2, L29) 

Volume control (R32) 


DRIVE ASSEMBLIES 


Arm—Band indicator operating arm 

Ball—Steel ball for variable condenser drive 
assembly—Package of 20 

Clutch—Tuning condenser drive clutch as- 
sembly—Comprising drive shaft, balls, 
ring, spring and washers assembled 


Stock 


No. 


7799 
4827 


4704 
4367 


4520 
3943 
3993 


4377 
ai22 
4378 


5038 
9591 


8969 
5039 


5040 


9592 
5041 


4507 
8989 
8990 
8992 
8993 
8995 
8999 
8994 
8996 
9001 


3817 
3398 


3994 
10184 


10174 


6896 
3322 


REPLACEMENT PARTS (Continued) 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DescrreTion 


Drive—Variable tuning condenser drive com- 
PCR REORS Aton es Boog Os chen A nets ue ser 
Gear—Spring gear assembly complete with 
hub, pinion, gear, cover and spring....... 
Indicator—Band indicator—Celluloid....... 
Indicator—Sration selector vernier pointer— 
“Se ote 92 A SAN mn Po ri ee a 
Indicator—Station selector main pointer— 
NSA ET Penh ois oy. a seme Meek Ae be 3 
Screen—Translucent screen for dial light— 
Pacer Re rn 2 cies ses eres © fw das 
Screw—No. 6-32-5/32" square head set 
screw for band indicator operating arm or 
condenser drive—Package of 10.......... 
Spring — Band indicator and arm tension 
epore—backage Of 5.5 oi abadsassaccas 
Pinion — Vernier pointer pinion — Station 
SECCOR TOIMCET STENT... «crue odie vaele acl d's 
Stud—Band indicator operating arm stud— 


PARE HONS 57) fee Secs ok AO Ne oY ek 


REPRODUCER ASSEMBLY 


Cable—4-conductor—Reproducer cable with 
female connector plug yi. ccck eb cader ses 


Coil—Field coil magnet and cone support 
Seri iene as vice Bee NENG tise) co a e's 


Cone—Reproducer cone (L30)—Package of 5. 


Connector—4-prong male connector for re- 
RECT CA ee iano ei Ck Sete adios a+ » 
Connector—4-contact female connector for 
MET OUCEE CADIC. <% eciae ida lal id dic aet vu 
Berredscer complete: sb kek west cans 
Transformer—Output transformer (T3)..... 


MOTOR ASSEMBLIES 


Connector—Male section two-prong motor 
QONTAALE 2 TEA AD bg GORA Slo me ee 

Motor—105-—125 volts—60 cycle motor com- 
(lie ele Sapte want ye gel kate nh! onde se 

Motor—105-—125 volts—50 cycle motor com- 


smo era! Rel Guo) (e) ba OMe ee ©, ake elle ue ps6 0 4 6 8 6 


Beran Ea ao SA eee 


PENRO RMU er ois Rr SCI c Won ki in 
Rotor and shaft—For 105-125 volt—25 cycle 
Se TO wid Se a en a rr 
Spindle—Turntable spindle with fibre gear for 
UME MCU ITIOCOL gach tee lpi kc ck ews 
Spindle—Turntable spindle with fibre gear for 
OG VCIGEINOLOE Ss She tec becateieralss so sv 6 6 leeded. Gos 
Spindle—Turnrable spindle with fibre gear for 
PSU CUCOLOET ie. SF ce tiniic  oy's ag w sseces 
Stud—Motor mounting stud—Package of 3... 
Motor mounting—Spring and washer assem- 
bly—Comprising 2 cup washers, 4 springs 
SY AY ls Wp O(a 125 a oe nae sn ge en 


SWITCH ASSEMBLIES 


Cover—Motor switch cover............... 
Place—Automatic brake latch plate—Package 
OER tet sper iiae < Diy pcienenbberne 


Springs—Automatic brake springs—Package 


Une mee Me: CARN gt tas Som apse es 
Switch—Eccentric automatic switch complete. 
Switch—Mooctor switch (S15).............. 


List Stock 
Price No. 
$2.45 7084 
1.25 7838 
vA) 
“al 
3 4942 
| 
: 4940 
6346 
ee 4941 
5091 
eg 3386 
25 | 3524 
. 3737 
1g | 3516 
225 
3390 
4939 
60 | 3389 
4.00 3387 
6.35 
98 | dose 
96) S419 
8.00 
1.40 
7837 
3430 
30 | 5092 
18.52 
4673 
18.52 
23.36 | 4938 
7.00 
7.00 4573 
8.00 | 6614 
4449 
4.75 
4.75 
4340 
5.50 | 3396 
18 | 6306 
: 4678 
.48 | 5093 
4698 
.26 
3391 
.40 
.50 
2.50 | 6766 
RAS 
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DescrirTION 


TURNTABLE ASSEMBLIES 


Cover—Turntable cover.............200-. 
Turneablescomiplete. oe ae hoc os aise wes 


PICKUP AND ARM ASSEMBLIES 


Arm—Pickup arm complete, less escutcheon 

And: pPlekUp. ee mueee Gh i icc oes 
Armature—Pickup armature............... 
Back=-Pickup housing backs. fis % s< >. 2 
Coil-—Pickupicotl (a2 )en etc ieestts & 


Cushion—Pickup armature spacer cushion— 


Packageror iG ee eae heir fe 43 


Cover——Pickupicoversn week aks ci.» 
Cover—Magnetic pickup back cover........ 
Damper—Pickup damper—Package of 5..... 
Damper assembly—Comprising one upper 
and one lower damper, one upper bushing 
and one lower bearing—Located in bottom 
OlICKUD Ase acd Aan Ate, fk ees: 
Escutcheon—Pickup arm escutcheon complete 
Witlh mounting IVE Lh a. sia oe ce ews 
Pickup—Pickup unit complete............. 
Rod—Automatic brake trip rod with lock nut 
ce RAC UOL isi n\d hah sith Guidi eee 
Screw assembly—Pickup mounting screw as- 
sembly comprising one screw, one nut and 
ene washer— 10 sersi eee ak aeen 
Screw—Pickup needle holding screw—Pack- 
NIG OL DRU ea cise avd PH heigl ee 
Screw—Pickup cover mounting screw—Pack- 
PURE’ CXC) CCI Lt We ged, ik sli Biss sttonds Se isa, hs 


MISCELLANEOUS ASSEMBLIES 


Bezel—Sration selector (escutcheon) bezel... . 
Box—Needle box with lid—Package of 2... 
Cable—2-conductor motor cable with section 
of connector plug—From receiver chassis 
to maotorcord connectors: as es be ee es 
Cable—6-conductor shielded—From phono- 
graph volume control to compensator unit 
RAST IE ye te ice ct De Us Vide ha 
Compensator unit—Comprising one reactor, 
one 1500 ohm resistor, one 25,000 ohm re- 
sistcor and one .01 mfd. capacitor (L33, 
Viera Moh TAS C06” 6) iy Oi oe a 
Connector—Female section (2-contact) of 
connector plug for cable Stock No. 5092... 
Glass—Station selector dial glass........... 
Knob—Sration selector volume control, range 
switch, sensitivity control, tone control or 
phonograph volume control knob—Pack- 
SCARS Jalsa pe S08 aa 20% see AP RS 
Lamp—Dial lamp—Package of 5.......... 
Receptacle—Needle receptacle............. 
Resistor—20,000 ohms—Carbon type—% 
watt (R62)-—Package of 5.03 )00.0. 0... 
Ring—Dial retaining ring—Package of 5.... 
Screw—8-32-7 /16’’ set screw for knob No. 
4449—Package of 10..............206. 
Screw—Chassis mounting screw assembly— 
Comprising 1 screw, 1 lockwasher, 4 
washer, 2 cushions and 1 spacer.......... 
Suspension spring and washer assembly—For 
motor board—Comprising 1 bolt, 1 top 
spring, 1 bottom spring, 2 cup washers, 1 
Gee washer andid Muth ci se Wate kar Ne 
Volume control—Phonograph volume con- 


ELOLS (ROOMS I ek Omen CREE YA 8 Vint od 


List 


Price 


RCA VICTOR MODELS BT 6-3, BC 6-4 AND BT 6-10 


Six-Tube, Two-Band, Superheterodyne, Battery Receivers 
SERVICE NOTES 


Electrical Specifications 


FREQUENCY RANGES ALIGNMENT FREQUENCIES 

SN steals ce es we ss a we 540-1850 ke. Broad Cast Uo hcsin 600 kc. (ose.), 1720 ke. (osc., ant.) 
SOUR SASS 8 1850-6900 ke. ISO EWAVE ol n\.0's 5 ok./ ae se eee None required 
ELEC MERIC CUCTICV SRC d:7at MUI ii host Sa So cows ek ks a ov vs sop cy Be ee. 460 kc 
RADIOTRON COMPLEMENT 

pec ICO 2. os: First Detector and Oscillator PS ICPUES US... «cnc eae Audio Driver Amplifier 
(ly O67 Oe an Intermediate Amplifier (oar 408. 5 eee, ae Power Output Amplifier 


COU) NUS ee Detector, A.F. and A.V.C. COPY AO Sci Bee Power Output Amplifier 
BATTERIES REQUIRED 


ee Me ig es Shen le, ae ean Pte ae haa EO, SS os gw ae wb Eveready Aircell or 2 volt storage cell 


SNE Ce ee ee, Oo ne Sake Ry chee eck. dae e a3 —45 volt, heavy or medium duty, plug-in type 
EN FE gts Fido 4 wile eee: pe oust. ss ees.....3—4V4 volt (with 3 volt tap), plug-in type 
CURRENT DRAIN 

Ne eae we MORI tile yo rica Ss esac ces hu sn au und el SOR 0.52 Amperes 
3) 8 es 


aoe oes yy Sc Tee eb rilgin wc nes cerns Sys od ne Be 16 Milliamperes 


alee ie, Fd CHA RG IM MU do nsate «ss os d rnnane me cao Rebeeed Milliamperes 


LRG olay oi ee ae es a A ee ce ee SO oe YY. Ampere 


POWER OUTPUT 


0 0G ee a an 1.2 Watts Maxinuitis : sis 2c Sere ee gee 2.2 Watts 
LOUDSPEAKER 
Mable Models.......... 8 inch, Permanent Magnet Console: Modeli, aes: 10 inch, Permanent Magnet 


Mechanical Specifications 


BT 63 BC 6-4 BT 6-10 
ety nt | Sn ae 17'4 inches 371% inches 215% inches 
epeGM eae, ke iis a alle vc band b 14'4 inches 23!'% inches 1534 inches 
NSS ge a ea 10 inches 12. inches 13% inches 
ee Ee Pe ee A title eck oy A ee eee Hoh SEE: 12 OW 8x27 Dx. 24" H 


General Description 


These receivers are related in that they have iden- cies from 1850-6900 ke. 
tical chassis assemblies. An 8 inch loudspeaker is Vernier tuning of 6 to 1 ratio is provided. Auto- 
used in each table model and a 10 inch is used in matic volume control is incorporated in the Super- 
the console (BC 6-4). Model BT 6-10 differs from heterodyne circuit. Two-point, high-frequency tone 
the others by having a cabinet which is adapted to control is another feature. Batteries required are the 
house the: battery equipment. “plug-in” type, which permit ready installation and 

The range of tuning afforded by these instruments prevent improper connection. Space and mounting 
includes the standard 540-1600 kc. broadcast band holes are provided on the chassis base for installation 
which extends to cover the 1700 kc. police channels, of a 460 kc. wave trap when needed in locations 
and a shortwave band, covering reception on frequen- where code interference is encountered. 
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Circuit Arrangement 


The conventional Superheterodyne circuit is used. 
The first stage combines the local oscillator and first 
detector functions in one tube, an RCA-1C6. Coils 
of the detector input and oscillator are tuned by a 
two-section variable condenser and are aligned by a 
total of three adjustable trimmers. Each coil is tapped 
so that a portion of it may be shorted by the band 
switch in order to extend the tuning range to the 
higher frequencies. The oscillator operates at a fun- 
damental frequency which is at all times above the 
incoming signal by 460 kc. 

An RCA 34 is employed as i-f amplifier. Its input 
and output are coupled by transformers to the first 
detector and second detector, respectively. Each 
transformer has both its secondary and primary 
windings tuned to 460 kc. by adjustable trimmer 
capacitors. 

The modulated signal as obtained from the output of 
the i-f system is detected by a diode of the RCA-1B%. 
Audio developed by such detection in the diode load 
resistor, R-6, is selected by the variable arm of the 
volume control (R-6) and passed on to the a-f system 
for amplification and final reproduction. The d.c. 


which occurs in resistor R-6, due to signal detection, 
is used for automatic volume control by varying the 
control grid bias on the first detector and i-f tubes. 

Resistance-capacitance coupling is used between 
the RCA-1B5 and the RCA-30 driver tube. A high- 
frequency tone control, consisting of a switch in series 
with a condenser, is shunted across the plate circuit 
of the RCA-1B5. In the closed position of the switch, 
the high a-f frequencies are reduced. 

The power output stage is arranged for Class “B” 
operation. The high level of power afforded, is fed 
to the permanent magnet, dynamic speaker through a 
step-down transformer. 

Battery “On-off” control is by means of a double 
pole switch, one side of which is in the +A lead; 
the other side being in the 135 volt, +B lead. Two 
+A leads are provided in order to permit operation 
from either a standard 2 volt storage cell or an “Ever- 
eady 2.5 volt Aircell”. A resistor (R-13) is in series 
with the +A, 2.5 volt lead to drop the voltage to the 
proper value. Fuse protection is incorporated in the 
screen and plate supply leads from the “B” batteries. 


SERVICE DATA 


Alignment Procedure 


There are a total of seven trimmer adjustments pro- 
vided. Four of these are located in the i-f system and 
the remainder are associated with the antenna and 
oscillator coils. They are precisely adjusted at the 


Figure 3—Radiotron and Coil Locations 


factory to give the correct performance. Their set- 
tings should remain intact indefinitely when the 
receiver is used under ordinary conditions, however, 
necessity for readjustment may occasionally occur 
from continued extremes of climate, tampering, pur- 
ported alteration for service purposes, or after repairs 
have been made to the rf or i-f tuned circuits. Im- 
proper alignment usually causes the receiver to be 
insensitive, non-selective, and sub-normal in: respect 
to tone quality. Such indications will usually exist 
simultaneously. 

In re-adjusting the trimmers to their normal set- 
tings, it is quite important to apply a definite pro- 
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cedure and to use adequate and reliable test equip- 
ment. A standard test oscillator such as the RCA 
Stock No. 9595, will be required as a source of 
signal at the specified alignment frequencies. Means 
for indication of the receiver output during alignment 
is also necessary to accurately show when the correct 
point. of adjustment is reached. This indication 
should be by means of an instrument such as the 
RCA Stock No. 4317 Neon Glow Indicator. Proceed 
with the alignment as follows: 

Place the receiver in operation where it will be 
easily accessible. Attach the Output Indicator across 
the loudspeaker voice coil circuit, or across the output 
transformer primary. Advance the receiver volume 
control to its maximum position, letting it remain in 
such position for all adjustments. For each trim- 
ming operation, regulate the test oscillator output 
control so that the signal level is as low as possible 
and still observable at the receiver output. Use of 
such a small signal will obviate broadness of tuning 
which would otherwise result from A. V. C. action 
on a stronger one. 


I-F Adjustments 


(a) Connect the output of the test oscillator be- 
tween the control grid cap of the i-f tube 
(RCA-34) and chassis-ground. Adjust the 
frequency of the oscillator to 460 ke. Tune 
the receiver to a point where no interference 
is received from the heterodyne oscillator or 
local station. 

Adjust the trimmers, C-16 and C-14, of the 
second i-f transformer so that each produces 
maximum (peak) receiver output as shown by 
the indicating device. 

(c) Remove the oscillator from the i-f tube input 


(b) 


(d 


— 


(a) 


(b) 


and connect it between the control grid cap of 
the first detector tube (RCA-1C6) and chassis- 
ground. Allow its tuning to remain at 460 kc. 
Tune the receiver to avoid interference as 
in (a). 

Adjust the trimmers, C-12 and C-11, of the 
first i-f transformer for maximum (peak) 
receiver output. This completes the if trans- 
former adjustments. 


R-F Adjustments 


Check the calibration of the dial scale by 
rotating the tuning control until the variable 
condenser plates are in full mesh. (Maximum 
capacity). This will carry the dial pointer to 
its minimum frequency position. Then adjust 
the dial pointer until it points to the horizontal 
line at the low frequency end of the broadcast 
band scale. 

Connect: the output of test oscillator to the 
antenna-ground terminals of the receiver. Ad- 
just the receiver range switch to its “Broad- 
cast’ position. Tune the oscillator to 1720 kc. 
Allow the output indicator to remain attached 
to the receiver output. 

Tune the receiver so that the dial read- 
ing is 1720 ke. Then adjust the oscillator and 
antenna coil trimmers. C-27 and C-4 respec- 


ouTPuT.~ 


tively, tuning each to the point producing 
maximum indicated receiver output. 

(d) Shift the oscillator frequency to 600 ke. and 
tune the receiver to pick up this signal, dis- 
regarding the dial reading at which it is best 
received. The oscillator seri¢s trimmer, C-8, 
should then be adjusted, simultaneously rock- 
ing the receiver tuning backward and forward 
through the signal until maximum receiver 
output results from the combined operations. 
The adjustment of C-27 should be repeated as 
in (c) to correct for any change in its align- 
ment due to the adjustment of C’8. 


Radiotron Socket Voltages 


Voltage values indicated at the Radiotron socket 
contacts on Figure 4 form a reference basis for test 
of the receiver. It is to be noted that all voltages 
are given in respect to chassis-ground excepting those 
appearing across the heaters (H-H). The values 
shown are obtainable when the receiver is in normal 
operating condition. They do not take into account 
inaccuracies caused by current consumed in the volt- 
meter used for the tests. The lower the meter 
resistance, the lower will be the degree of accuracy. 
Allowances must therefore be made, dependent upon 
the type of test instrument used, for the loading effect 
of the voltmeter on the circuit. 


(9%) CANNOT BE MEASURED WITH ORDINARY VOLTMETER 


Figure 4—Radiotron Socket Voltages and Trimmer Locations 
Measured at Normal Battery Voltages—No Signal Being Received 
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PLATE FUSE 
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each { ut revtver36u)f JUU Nmcaytle t uu RED { 
oO rs ae 
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(-) (-B) (720) 
Ae 
50 
Figure 5—Battery Cable Connections athe Ae) 
+0) 
BLACK 
(-4/2) 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


aes DESCRIPTION | ee ao 
RECEIVER ASSEMBLIES 11593 
11465 | Capacitor—Adjustable capacitor—(C-8).. | $0.48 
11450 | Capacitor—11.5 MMfd.=—(C7)......... 14 11589 
11289° |} Capacitor——50,) MMfd==(C6)>.. ee. .26 
5116 | Capacitor—175 MMfd—(Cl19)......... 18 
11171 | Capacitor—400 MMfd—(Cl).......... 9) 
11597 | Capacitor—1350 MMfd.—(C9)......... ))) 
5107 | Capacitor—.0025 Mfd.—(C22, C23, C24) .16 4289 
5005 | Capacitor—.0035 Mfd.—(C20)......... 16 
4868 | Capacitor—.005 Mfd.—(Cl10, C18)..... .20 4288 
4836 | Capacitor—.05 Mfd.—(C2, C13, C21)... | 30 6516 
4840 | Capacitor—0.25 Mfd.—(C5, C15)...... .30 | 11340 
115950) Capacitor——8s Mtdi== (C25, sae 1.04 
11590 | Coil—Antenna coil—(L1, L2).......... 1.70 
11463 | Coil—Oscillator coil—(L3, L4)......... 1365 11341 
11457 | Condenser—Two gang variable tuning 
| condenser—(C3, C4, C26, C27)...... 3.46 
11467 | Indicator—Station selector indicator pointer LOM] BEG27 
11174 | Resistor—220 Ohms—Carbon type—l/, 4286 
| “watt—(R1)—Package. of 5). .agen 1.00 
11296 | Resistor—330 Ohms—Carbon type—!,4, 3748 
watt—(R11)—Package of 5......... i ow 
5112 |! Resistor—1000 Ohms-—Carbon type—!4 4290 
watt—(R12)—Package of 5......... 1.00 
11454 | Resistor—6800 Ohms—-Carbon type—}/, | 11587 
watt—(R4)—Package of 5........... | 1.00 
5029 | Resistor—56,000 Ohms—Carbon type—l/ 4284 
watt—(R3)—Package of 5........... 1.00 
3118 | Resistor—100,000 Ohms—Carbon type— 4285 
| VY, watt—(R2)—Package of 5........ 1.00 
5035 | Resistor—560,000 Ohms—Carbon type— 
V4 watt—(R9, R10)—-Package of 5... 1.00 
11626 | Resistor—2.2 Megohms—Carbon type — 
4, watt—(R7, R8)—Package of 5.... 1.00 
11464 | Shield—Antenna or oscillatof coil shield. iD 
3682 | Shield—First or Second detector Radio- 9539 
la... tron shield. ert, cas oe ne. ae eo 
3056 | Shield—lIntermediate frequency Radiotron 9540 
shield—sPackagevol( 24s 94 see ee 
11390 | Shield—Intermediate frequency transformer 9538 
shield eit sale Oe pa a: See BONS 
11461 | Switch—Range switch—(S1, $2)....... 56 
11588 | Switch-—-Tone control and power switch— 
($3) 1S4:5 5) eee Wad pe eee 90 
5238  Terminal—Antenna terminal board with 
clip, insulation strip and rivets........ 14 9432 
11594 | Transformer—Audio driver and output 
; transformer pack—(T1, T2)......... 4.10 7820 
11592 | Transformer—First intermediate frequency 
transformer—(L5, L6, C11, Cl2)..... Das, 7819 


| Resistor—0.55 Ohms-—Flexible type, com: | 


Washer—Fuse connector insulating washer 


| Magnet Assembly-—-Com prising cone 


i 
i 


DESCRIPTION 


Transformer—Second intermediate fre- 


quency transformer—(L7, L8, C14, 
CIGNOLTARS) Set naaee ve eee 
Volumes Control=—(RG) rer. 


MISCELLANEOUS ASSEMBLIES 


Body—Fuse connector body—Package of 
10 
Cap—Fuse connector cap—Package of 10 
Connector—Fuse connector—complete... 
Connector—Three contact male connector 
with three small prongs—for “B” bat- 
SAHA OMUNATHOMNG op cdbcno G0 ano Oe SON 
Connector—-Three contact male connector 
with two small and one large prong— 
for, Ge battery connection .ssere nnn 
Dial=—Stations selectonmdiallieraeierwnaonenaets | 
Ferrule—Fuse connector—ferrule and | 
bushinig--—Pbackaiesoty lOcpirssen eerste | 
Fuse—!/, Ampere fuse—(F1, F2)—Pack- 
AVET OL NU «logy sg heya ste Meets see ienarene 
Insulator—Fuse connector  insulator— 
Package ofall 0) i8 te picetaus ened 


ale sal ley w) Se tehe ei fel ofiet-a lv: tesa taille ell@. aves eCelie 6 us cemen'® 


plete with terminal (R13) 
Spring—Fuse connector spring—Package | 
Co Ga Owes AaNnet Lecce cr oil cet banked lots CAE 


Packages Of 9/1 Qin: WateeiNy ass ay onalene 


REPRODUCER ASSEMBLIES 
(Table Models BT 6-3, BT 6-10) 


Cone—Reproducer cone —(L9) — Package 
Ole Dic dakasa at cele be eed nea | 


bracket} core, and imagneted joa cter as 
Reproducer—Complete. vic ile se oua tae 


REPRODUCER ASSEMBLIES 
(Console Model BC 6-4) 


Cone—Reproducer cone—complete with 
voice coil—(L9) 
Magnet—Cone housing and magnet as | 
sem bly) jechivge tak ores ie neice ea ee | 
Reproducer—Complete 


© 0 Sie © © 6 18) © 0 0 0 8 ee 6 6 6 


 ) 


List 


Price. 
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RCA VICTOR MODELS BT 6-5 AND BC 6-6 


Six-Tube, Two-Band, Superheterodyne, Battery-Vibrator Receivers 
SERVICE NOTES 


Electrical Specifications 


FREQUENCY RANGES ALIGNMENT FREQUENCIES 

IMENT Pe 502 5d. bonis kos wie esi eyes 0 SN 540- 1,720 kc. BAN LNG oss oye 600 ke. (osc.); 1,720 ke. (osc., ant.) 
OY) (Gr Gene Se ree 5,600-18,000 kc. PATCH Ge ke 4 e pudtanr das Weis! sc acl 18,000 ke. (osc., ant.) 
Intermediate Frequency .............+--- NARI 4 os 5, ne «CIRM A See ee eae 460 kc. 
RADIOTRON COMPLEMENT 

Pa eRGA-CIC6. ) fess rs First Detector and Oscillator CARON 30. oi ces kine yas Audio Driver Amplifier 
(O16 Cy a ee Intermediate Amplifier LVAD ee oe Feo cass Power Output Amplifier 
(CEN LS Oy Gt tantra Second Det., A.F., and A.V.C. MRA 4 Od ve hi o's > Hos Power Output Amplifier 
BATTERIES REQUIRED 

MS i sce ane ln bis 31s + + + + «dw waaay cars“ Ovaivnner.s mnpey = BNEIBLS Storage Battery (6-volt) 
RE Nee ere tafe | a0)’. +o 0 oo SEIS o> Fs aw oie where, a o'aisieiats alm SN iaaps tne 8s None 
Ec oa te rea a as haf old lai co. e's sim OAM Spee HI cd Kee do Wieyb coin ecuale ates eum wet None 
CURRENT DRAIN 

EC ere ee ei aia sss +n. els eatyeie® SERS. Aas oo oe See Eee eae ae 1.5 Amperes 
ee ate ee ee te Gls ss AL Ds sa owe ka ee Rw eee sles tras 15 Amperes 
POWER OUTPUT 

«ova eta at ects |e SS oo Sg 0.8 Watt PEM ee ee a cee eee Saale 1.2 Watts 
LOUDSPEAKER 

able Model... 2 cise 8 inch Permanent Magnet Console Model.......... 10 inch Permanent Magnet 


Mechanical Specifications 


BT 6-5 BC 66 
Pereliv ty. rkie hee pts cf feats oye ete ee ea DO ae INC Wea eee whos Sod’ ws avai ase Geemieiaeweue vin erent: 38 inches 
“Ni Tietd Ste a Ses 2 RR se ee IMS epee ibs, | i ie CBee ois oi ee area 24 inches 
Rene ote Phe ak eatin steels eGo spits + « > gM Ime 2 so-so avert Mace Rie «fore ae vie + 12 inches 
Clpeinatio, Ges aay 5 OUI ane eee ee eR) ol area .13 inches x 74 inches x 2/2 inches 
WWeie ten GNEt) apap aik,. Jo ow tree gregaria + ea BS RID O UMS Meta sous «sii ain Hote taete, ano al oe he 40 pounds 
Dy elo nte (Oni p pil ) ge ee ae eruiihy a tore alse BO PRR rts ty es) os i> vn) ee sre tse Seo ws 74 pounds 


General Description 


These instruments each employ a synchronous type band which extends to cover the 1,700 kc. police 
vibrator and require only one 6-volt storage battery channels, and (2) a shortwave band from 4,600- 
for power supply. 18,000 kc. which covers the principal shortwave 

The receiver chassis of both models are identical. broadcast stations on the 49, 31, 25, 19, and 16 
An 8-inch loudspeaker is used in the table model meter bands. 

(BT 6-5) and a 10-inch loudspeaker is used in the Outstanding features include automatic volume 
console model (BC 6-6). control, two-point tone control, antenna wave trap, 

The tuning range afforded by these instruments airplane type dial, dual ratio tuning drive, class “B” 
includes (1) the standard 540-1,600 kc. broadcast output stage, and vibrator power unit (V.P.U.) 
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Circuit Arrangement 


The conventional Superheterodyne circuit is used. 
The first stage combines the local oscillator and first 
detector functions in one tube, an RCA-1C6. Coils 
of the detector input and oscillator are tuned by a 
two-section variable condenser and are aligned by a 
total of five adjustabie trimmers. Selection of the in- 
dividually wound coil systems is made by the range 
selector. The oscillator operates at a fundamental fre- 
quency which is at all times above the incoming sig- 
nal by 460 ke. 

An RCA-34 is employed as an i-f amplifier. Its 
input and output are coupled by transformers to the 
first detector and second detector, respectively. Each 
transformer has both its secondary and primary wind- 
ings tuned to 460 ke. by adjustable trimmer capacitors. 

The modulated signal, as obtained from the output 
of the if system, is detected by the diode section of 
the RCA-75. The af voltage appearing across the 
diode load resistor, R-6, is selected by the variable 
arm of the volume control (R-6) and passed on te 


SERVICE 


Alignment Procedure 


Four adjusting trimmers’ are provided for the -i-f 
coils and five for the antenna and oscillator coils. 
They are precisely adjusted during manufacture to 
give correct performance. Their settings should re- 
main intact indefinitely when the receiver is used 
under ordinary conditions. Necessity for readjust- 
ment may occasionally occur from continued extremes 
of climate, tampering, purported alteration for service 
purposes, or after repairs have been made to the rf 
or if tuned circuits. 


VE 


R 


Figure 3—Radiotron and Coil Locations 


In readjusting the trimmers to their normal settings, 
it is quite important to apply a definite procedure and 
to use adequate and reliable test equipment. A stand- 
ard source of the specified alignment frequencies is 
required. It is recommended that such a source con- 
sist of an RCA Stock No. 9595 Full-Range Test 
Oscillator. Means for indication of the receiver out- 
put during alignment is also necessary to accurately 
show when the correct point of adjustment is reached. 
This indication should be obtained by means of such 
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the a-f system for amplification and final reproduc- 
tion. The d.c. which occurs in resistor R-6 due to 
signal detection, is used for automatic volume con- 
trol by varying the control-grid bias on the first de- 
tector and i-f tubes. 

Resistance-capacitance coupling is used between the 
RCA-75 and the RCA-30 driver tube. A_high- 
frequency tone control, consisting of a switch in series 
with a condenser, is shunted across the plate circuit 
of the RCA-75. When this switch is closed, the high 
a-f frequencies are reduced. 

The power output stage is arranged for Class “B” 
operation. The high level of power afforded is fed to 
the permanent magnet dynamic speaker through an 
output transformer. 

Battery “On-Off” control is by means of a double 
pole switch, one side of which controls the filament 
and bias circuits, while the other side controls the 


vibrator power unit circuit. A fuse is provided in the | 
VaPrUrcirccurt 


DATA 


an instrument as the RCA Stock No. 4317 Neen 
Glow Indicator. Proceed with the alignment as 
follows: 

Place the receiver in operation where it will be 
easily accessible. Attach the output indicator across 
the loudspeaker voice coil circuit, or across the out- 
put transformer primary. Advance the receiver vol- 
ume control to its maximum position, letting it remain 
in such position for all adjustments. For each trim- 
ming operation, regulate the test oscillator output 
control so that the signal level is as low as possible 
and still observable at the receiver output. Use of 
such a small signal will avoid broadness of tuning 
which would otherwise result from A.V.C. action on 
a stronger one. 


I-F Adjustments 


(a) Connect the output of the test oscillator be- 
tween the control-grid cap of the first detector 
tube (RCA-1C6) and chassis-ground. Adjust 
the frequency of the oscillator to 460 ke. Tune 
the receiver to a point where no interference 
is received from the heterodyne oscillator or 
local station. 

Adjust the trimmers, C-19 and C-18, of the 
second i-f transformer, and C-17 and C-16 of 
the first i-f transformer, so that each produces 
maximum (peak) receiver output as shown by 
the indicating device. This completes the i-f 
trimmer adjustments. 


(b) 


R-F Adjustments 


(a) Check the calibration of the dial scale by ro- 
tating the tuning control until the variable 
condenser plates are in full mesh. (Maximum 
capacity.) Then adjust the dial pointer until 


(b) 


(d) 


(e) 


it points to the horizontal line at the low fre- 
quency end of the broadcast band scale. 
Connect the output of test oscillator to the 
antenna-ground terminals of the receiver. Ad- 
just the receiver range switch to its Band A 
(broadcast) position. Tune the oscillator to 
1,720 ke. Allow the output indicator to remain 
attached to the receiver output. 

Tune the receiver so that the dial reading is 
1,720 ke. Then adjust the oscillator and an- 
tenna coil trimmers, C-12 and C-4 respectively, 
tuning each to the point producing maximum 
indicated receiver output. 

Shift the oscillator frequency to 600 ke. and 
tune the receiver to pick up this signal, dis- 
regarding the dial reading at which it is best 
received. The oscillator series trimmer, C-15, 
should then be adjusted, simultaneously rock- 
ing the receiver tuning control backward and 
forward through the signal until maximum 
receiver output results from the combined 
operations. The adjustment of C-12 should be 
repeated as in (c) to correct for any changes 
in its alignment due to the adjustment of C-15. 
Shift the oscillator frequency to 18,000 ke. 
Adjust the receiver range switch to its Band 
C (shortwave) position, and set the receiver 
dial to a reading of 18,000 ke. The oscillator 
and antenna trimmers, C-1]1 and C-3, should 


then be adjusted for maximum indicated re- 


ceiver output. 
Retune receiver to 17,080 ke. and check for 
image signal. If C-11 has been correctly 


2ed.T Ff 
TRANSF. 


aligned, the 18,000 ke. signal will be received. 
It may be necessary to increase the oscillator 
output for this indication of the “image.” 


No adjustments should be made during this 
check, 


Vibrator Power Unit 


The Vibrator Power Unit supplies the necessary 
plate, screen, and cathode voltage for proper opera- 
tion of the receiver. It contains a plug-in type vi- 
brator, step-up transformer, and an efficient filter 
system. Rectification of the high voltage is by means 
of the synchronous vibrator. The complete unit is 
acoustically shielded to prevent noise. The radio 
chassis is 1 volt negative with respect to the 
vibrator chassis and, therefore, it is necessary to 
insulate the vibrator power unit from the chassis 
when they are removed for service purposes. The 
vibrator unit has been carefully adjusted by means of 
special equipment to insure quiet operation over an 
extensive period of life. No adjustments should be 
attempted on a vibrator suspected of being in a de- 
fective condition, but a renewal installed. A con- 


venient plug-in base is provided for effecting a quick 
replacement. 


Radiotron Socket Voltages 


Voltage values indicated at the Radiotron socket 
contacts on Figure 4 form a reference basis for test 
of the receiver. All voltages are given in respect to 


% CANNOT BE MEASURED WITH 
ORDINARY VOLTMETER 


Figure 4—Radiotron Socket Voltages and Trimmer Locations 
Measured at Normal Battery Voltage —No Signal Being Received 
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chassis‘-ground. The values shown are obtainable 
when the receiver is in normal operating condition. 
They do not take into account inaccuracies caused by 
current consumed in the voltmeter used for the tests. 
The lower the meter resistance, the lower will be the 
degree of accuracy. Allowances must therefore be 
made, dependent upon the type of test instrument 
used, for the loading effect of the voltmeter on the 
circuit. 


: 8LyE——— 
1s00% 
Stc. 
‘BLACK: BROWN — 
‘BROWN ——— 


VIBRATOR TRANSF. 


4 Ti 
—— RED 
08s” 
PRI. 
—RED- BLACK: 
——PLACK 


INTERNAL CONNECTIONS 
OF VIBRATOR 


Figure 5—Vibrator Power Unit Wiring 


Operation on 32-Volt Farm Plants 


The recommended method for operating these re- 
ceivers from a 32-volt Farm Lighting System is to con- 
nect the 6-volt battery leads across a medium-duty 
6-volt storage battery which is connected in series 
with a 100-watt 32-volt lamp and switch across the 
32-volt system. This method will permit the battery 
to be charged at a rate of about 3 amperes. The 
6-volt battery should be charged from the 32-volt 
system about two-thirds the number of hours the re- 


Wave-Trap Adjustment 


With the receiver in operation using its normal 
antenna, tune station selector to the -point at which 
the intermediate frequency interference is most in- 
tense. Then adjust the wave trap trimmer to the 
point which causes maximum suppression of the in- 
terference. 


ceiver is In operation to prevent the battery from 
becoming overcharged. It is recommended that a fre- 
guent check be made with a hydrometer as to the 
state of charge of the battery. The wiring should be 
made permanent so that no mistake could be made as 
to the proper battery polarity. 


In some cases, these receivers may be operated from 
a 6-volt tap (ground side) on the 32-volt battery 
system provided the interference radiated from the 
battery leads does not seriously affect reception. It 
will be necessary to extend the 4-conductor battery 
leads of the receiver to the 32-volt battery system and 
properly shield them to reduce radiation of inter- 
ference into the antenna. The extension of only a 
single pair of leads will cause excessive vibrator inter- 
ference in the filament circuits of the receiver. If the 
receiver is located some distance from the 32-volt 
battery system, the radiation of interference and the 
resistance in the battery leads will result in unsatis- 
factory operation of the receiver. This method of 
Operation places an uneven load on the 32-volt bat- 
tery system with a greater discharge occurring in three 
of the battery cells which may affect their life. 

If these receivers are operated directly from the 
32-volt system by means of a series dropping resis- 
tance without the floating battery, excessive hum and 
interference will result. It is also impossible to recom- 
mend a value for the dropping resistance which will 
insure that the receiver will not be damaged under 
certain operating conditions of the lighting plant. 

A small capacitor (.05 mfd.) should be placed in 
series with the ground lead of the receiver to prevent 
shorting the 32-volt system. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. 


DESCRIPTION 


RECEIVER ASSEMBLIES 
Bushing — Variable tuning condenser 
pa unane bushing assembly—Package 
Ol) Etc: cei cntmtenets vas eee a reer tae 
Capacitor—Adjustable capacitor—(C15).. 
Capacitor—22 MMfd.—(Cl).......... 
Capacitor—50 MMfd.—(C9)........... 
Capacitor—175 MMfd.—(C23)......... 
Capacitor—3000 MMfd.—(C13)....... 
Capacitor—3400 MMfd.—(C14)....... 
Capacitor—.0025 Mfd.—(C27, C31, C32, 
C34) Ue San ry eine Ran 
Capacitor—.005 Mfd.—(C28)......... 
Capacitor—.005 Mfd.—(C22).......... 


DESCRIPTION 


Capacitor—.05 Mfd.—(C6, C20)....... 
Capacitor—0.1 Mfd.—(C25, C29, C34, 

O44) ine tala ee etic as eg eee 
Capacitor—0.25 Mfd.—(C7, C8, C26, 
O36.2C3)) care oer ree 


ee 


eee erneeevere 


ee 2 y 


) 
Coil—Oscillator coil—(L6, L7, L8, L9,. 
Cll, CL) ee eee 
Condenser — Two-gang variable tuning 
condenser p( CS C10) 2 eae eee 


REPLACEMENT PARTS (Continued) 


DESCRIPTION 


Foot—Chassis foot and bracket assembly 
—Package of 2 
Resistor—J6.5 ohms—Flexible type— 
(RilGwR20)—=Package of (5:5... ees 
Resistor—16.5 ohms—Flexible 
(R18, R19)—Package of 5 
Resistor — 66 ohms — Flexible 
(R17)—Package of 5 
Resistor — 4700 ohms—Carbon  type— 
1/10 watt—(R1)—Package of 5 
Resistor—5600 ohms—Carbon type—l/4, 
watt—(R15)—Package of 5 
Resistor—6800 ohms—Carbon type—!/, 
watt—(R4)—Package of 5 
Resistor—12,000 ohms—Carbon type—!/, 
watt—(R23)—Package of 5 
Resistor—18,000 ohms—Carbon type—!4 
watt—(R10)—Package of 
Resistor—47,000 ohms—Carbon type—!/4 
watt—(R11)—Package of 5 
Resistor—56,000 ohms—Carbon type—!/4 
watt—(R3)—Package of 5 
Resistor—100,000 ohms—Carbon type— 
1/10 watt—(R2)—Package of 5 
Resistor—220,000 ohms—Carbon type— 
1/4, watt—(R13)—Package of 5 
Resistor—470,000 ohms—Carbon type— 
1/, watt—(R9, R12)—Package of 5... 
Resistor—1.5 megohms—Carbon type— 
1/4, watt—(R14)—Package of 5 
Resistor—2.2 megohms—Carbon type— 
V/, watt—(R5, R8)—Package of 5... 
Shield—Antenna or oscillator coil shield. 
Shield — Intermediate frequency  trans- 
former shield 


Shield—Radiotron (1C6 or 75) shield... 


Shield—Radiotron (34) shield—Package 


Socket—4-contact Radiotron (30 or 34) 
socket 
Socket—S5-contact Radiotron (49) socket 
Socket—6-contact Radiotron (1C6 or 75) 
socket 
Switch—Power switch—(S6, $7) 
Switch—Range switch—(S1, $2, 83, $4) 
Switch—Tone control switch—(S5).... 
Terminal—Antenna terminal board with 
clip, insulating strip and rivets 
Transformer—Audio driver and output 
transformer pack—(T2, T3) 
Transformer—First intermediate frequency 
transformer—(L10, L11, C16, C17).. 
Transformer—Second intermediate fre- 
quency transformer—(L12, L13, C18, 
C19, C21, R7) 
Trap—Wave trap—(Ll, Cl, C2, R1).. 
Volume control—(R6) 
DRIVE ASSEMBLIES 
Ball—Steel ball for drive assembly—Pack- 
age of 20 
Clutch—Tuning condenser drive clutch 
assembly—comprising drive shaft, balls, 
ring, spring and washers assembled... 
Dial—Station selector dial 
Drive—Variable tuning condenser drive 
assembly 
Indicator — Station 
pointer . eras es 
Screw—No. 8-32x5/32-in. set screw for 
condenser assembly—Package of 10... 
POWER UNIT ASSEMBLIES — 
Capacitor—.01 Mfd.—(C38, C39)...... 
Capacitor—.05 Mfd.—(C43)........... 


selector indicator 


STOCK 
No. 


4840 
11387 
11655 
11657 
11652 

5034 

4794 


4814 
11653 


11656 
4289 
11635 


11636 
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DESCRIPTION List 


Capacitor—.25 Mfd.—(C40, C41) 

Capacitor—10 Mfd.—(C42) 

Coil—Choke _ coil—(L14) 

Reactor—Filter reactor—(L15) 

Reactor—(L17) 

Resistor—56 ohms—Carbon type—'!, 
watt—(R21, R22)—Package of 5.... 

Socket—4-contact socket for cable plug 
connector 

Socket—5-contact vibrator socket 

Transformer — Vibrator transformer — 


Cable—Battery cable complete with four- 
contact male connector, fuse connector 
and two-contact pins—for table model 

Cable—Battery cable complete with four- 
contact male connector, fuse connector, 
and two-contact pins—for console 
model 

Cap—Fuse connector cap—Package of 10 

Connector—Clip and strap connector 
assembly for storage battery—Package 


Connector—Fuse connector—complete... 

Connector—Four-contact male connector 
for battery cable 

Escutcheon—Station selector escutcheon. 

Ferrule—Fuse connector ferrule and bush- 
ing—Package of 10 

Fuse—15 Ampere fuse—Package of 5... 

Glass—Station selector dial glass 

Insulator—Fuse connector insulator— 
Package of 10 

Knob—Station selector knob—Package of 


5 
Knob—Volume control, tone control, 
range switch or power switch knob— 
Packer OL, Oucds Wile warvcielem spiersie str ss 
Pin—Contact pin—for battery cable— 
colored black—Package of 5 
Pin—Contact pin—for battery cable— 
colored red—Package of 5....... sees 
Ring—Station selector dial glass retaining 
ring—Package of 5......eeeesseees 
Screw—Chassis mounting screw assembly 
—Package of 4 
Screw—No. 8-32x7/16-in. headless cup- 
ped point set screw—for knob, stock 
No. 11346—Package of 10 
Spring—Fuse connector spring—Package 
of 10 
Spring—Retaining spring for knob, stock 
No. 11455—Package of 5 
Washer—Fuse connector insulating washer 
—Package of 
REPRODUCER ASSEMBLIES 
Table Model 
Cone—Reproducer cone (L9)—Package 
of 5 
Magnet Assembly — Comprising cone 
bracket, core and magnet 
Reproducer—Comple 
REPRODUCER 
Console Model 
Cone—Reproducer cone—complete with 
voice coil—(L9) 
Magnet —Cone housing and magnet 
assembly 
Reproducer—Complete 
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RCA VICTOR MODELS BT 7-8 AND BC 7-9 


Seven-Iube, Two-Band, Superheterodyne, Battery Receivers 
SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


Type and Number of Radiotrons......... 1 RCA-1C6, 2 RCA-34, 2 RCA-30, 1 RCA-32, 1 RCA-19—Total, 7 
entra Meee NE Datel GUSECME sure. 3/5 5 CRONE Gicleya) e's oe lev ise ss AMMO SD dl ek Sos + o's e Heels nee a3 0.68 Ampere 
Srereatatiriaels BeDAULELY-CAISTCNE. 1\< ee tmeRe Neos i's sos vob is meat Oe cele LE oie dias old Od ete vc aeees 21 M. A. 
SPIGUM ORANGES 2 cs oc w= «= sm es cielo deh anal So ieee s sens arse ogo vinge ss 6160 us 540-1720 kc. and 5400-18000 kc. 
Berea ITISLOTLCG LOOT D OL she RRO ler ale aici 4700's icin oie aie OME AEs oe Coe lds s a sulbeuas ...1.2 Watts 
ool vorapiktesy CON ESOSTES s B O88 Sage eet cI 6 ROE See eR RPS =e” AI PIR ge | Oo 2.2 Watts 
BBE LEQ CICIES lel Hen trojen, var sual alas ARTs chalice lest 4+ +a « «Semen 460 kc., 600 ke., 1720 ke., and 18000 kc. 


PHYSICAL SPECIFICATIONS 


MopEL BT 7-8 Mopbet BC 7-9 
me ey ister Ache aca a a0 enna ey esaiegnillei Eh 2 1S8\/> Inchesmaramermw ess 05 Saag oe esate. 08 08 39 Inches 
Na TTR eye iN tcteay . s,dn) Sionasalarminie eater fle ats LAi/q. Unicheamememas i7' 2 a + boul: 5 oa AS) os, calt ne a 25Y Inches 
Be oslo tee ecelagsith wibernieinia nabs teagan aoinis LL linha rerereneten ieee. ole Pice NS cas os) = 1414 Inches 


These seven-tube, battery-operated, Superheterodyne 
receivers provide excellent reception of standard-wave 
and short-wave broadcasting stations. High sensitivity, 
excellent selectivity and good fidelity characterize their 
performance. Outstanding features include a perma- 
nent magnet dynamic type loudspeaker, two-point tone 
control, Class “B” output stage, vernier drive and excel- 


lent mechanical construction. The chassis is unusually 
accessible for repair or replacement of parts. Fuses 
in the “B” battery leads provide protection for the 
Radiotrons in event of short circuits. Battery connec- 
tions are by means of plugs. Figure 1 shows the sche- 
matic diagram, while Figure 2 shows the chassis wiring. 


DESCRIPTION OF ELECTRICAL CIRCUIT 


The circuit is of the superheterodyne type and con- 
sists of a combined oscillator-detector stage, two i-f 
amplifying stages, a combined, second detector and 
automatic volume control, a two-stage audio amplifier 
and a Class “B” output stage. A two-pole operating 
switch opens the “--A” and “+B” battery leads when 
the switch is turned to the “off” position. 


The signal enters the receiver through a shielded 
antenna lead and is applied through the antenna trans- 
former to the grid circuit of the first detector which 
also serves as the local oscillator for producing a signal, 
460 kc. higher in frequency than the incoming signal. 
The combined signals after passing through the first 
detector produce the i-f signal. 


The i-f amplifier uses two RCA-34 Radiotrons in 
conjunction with three transformers. Two of the 
transformers are tuned very accurately to the if 
frequency (460 kc.) by means of suitable trimmer capa- 
citors. The third transformer is untuned and couples 
the output of the second stage to the input of the 
second detector, an RCA-30, the plate of which is 
grounded. 


Automatic volume control action is obtained from 
the voltage drop of a portion of the rectified signal 
across resistor R-9. The voltage drop constitutes the 
automatic bias voltage for the first detector and i-f 
stages and thereby gives the automatic volume control 
action of the receiver. 
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The volume control selects the desired amount of 
audio signal from the drop across R-9 and applies it 
to the grid circuit of the first audio stage, RCA-32. 


The output of the first audio stage is resistance 
coupled to the grid circuit of the RCA-30 driver stage, 
which is transformer coupled to the Class “B” out- 
put stage. The output stage utilizes the twin amplifier 
Radiotron RCA-19, which has two separate sets of 
elements and eliminates the necessity of having two 


separate tubes for a Class “B” output stage. The plate 
circuit of this tube is transformer coupled to the cone 
coil of the permanent magnet, dynamic loudspeaker. 
Plate, grid and filament voltages are supplied by 
individual batteries. Two +-A leads are provided, one 
permitting operation on a 2-volt storage cell and the 


other used for operation on a 2.5-volt “Eveready Air 
Cell.” 


SERVICE DATA 


ALIGNMENT PROCEDURE 


To properly align this receiver, it is essential that 
a modulated R. F. oscillator of suitable frequency 
range such as Stock No. 9595, an output indicator, 
Stock No. 4317, and an alignment tool, Stock No. 
4160, be available. Figure 4 shows the location of 
the various line-up capacitors. 


I-F Tuning Adjustments 


The i-f amplifier comprises two stages including 
three transformers. The third transformer is untuned 
so that only a total of four circuits are to be adjusted. 
Refer to Figure 4 and proceed as follows: 

(a) Short-circuit the antenna and ground terminals 
and tune the receiver so that no signal is heard. 
Set the volume control at maximum and con- 
nect a ground to the ground terminal. 

Connect the test oscillator output between the 
first detector control grid and chassis ground. 
Connect the output indicator across the voice 
coil of the loudspeaker and adjust the oscillator 
output so that, with the receiver volume control 
at maximum, a slight glow is obtained in the 
output indicator. 

(c) Adjust the secondary and primary of the second 
and then the first i-f transformers until a 
maximum deflection is obtained. The third 
transformer is untuned and does not require 
adjusting. Keep the oscillator output at a low 
value so that only a slight glow is obtained in 
the output indicator at all times. Go over these 
adjustments a second time, as there is a slight 
interlocking of adjustments. This completes the 
i-f alignment. 

Connect Test Oscillator to antenna-ground ter- 
minals. Adjust wave trap trimmer, C-1, to give 
minimum receiver output. 


(b) 


(d) 


R-F and Oscillator Adjustments 


The important points to remember are the need for 
using the minimum oscillator output to obtain an indi- 
cation in the output device with the volume control at 
its maximum position and the manner of obtaining 
the proper high-frequency oscillator and detector 
adjustments. 

The r-f line-up capacitors are located at the bottom 
of the coil assemblies instead of their usual position on 
the gang capacitor. They are all accessible from the 
bottom of the chassis except the 600 kc. series 
capacitor, which is accessible from the top of the 
chassis. Proceed as follows: 
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(a) Connect the output of the oscillator to the 
antenna and ground terminals of the receiver. 
Check the position of the dial pointer when 
the tuning capacitor plates are fully meshed. 
It should be coincident with the radial line 
adjacent to the dial reading of 540. 
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Figure 3—Radiotron and Coil Locations 


Then set the receiver band switch to its broad- 
cast position, the Test Oscillator at 1720 kc., 
and the dial pointer at 1720. Adjust the oscil- 
lator output so that a slight glow will be 
obtained in the output indicator when the 
volume control is at its maximum _ position. 
Adjust the two trimmers, C-35 and C-4, under 
the two r-f coils, see Figure 4, until a maximum 
output is obtained. Then shift the Test Oscil- 
lator frequency to 600 kc. The trimmer ca- 
pacitor, C-17, accessible from the top of the 
chassis, should now be adjusted for maximum 
output while rocking the main tuning capacitor 
back and forth through the signal. Then repeat 
the 1720 kc. adjustment. 

Change the receiver range switch to its high 
frequency (short wave) position and tune the 
Station Selector to a dial reading of 18,000 kc. 
Adjust the Test Oscillator to this same fre- 
quency and regulate its output to give a slight 
indication on the output meter. Then adjust 
trimmer C-34 to the point giving maximum re- 
ceiver output. Two points may be found on 
the trimmer, C-34, which give this maximum. 
The one of least capacitance is correct and 
should be used. To assure that this point has 
been used, tune the receiver to a dial setting of 
17,080 kc. and increase the output of the Test 


(b) 


(c) 


Oscillator. The “image” of the 18,000 kc. sig- 
nal will be received, if the adjustment of C-34 
has been properly made. No adjustments are 
to be made during the “image” check. 

Return the receiver tuning to 18,000 kc., re- 
adjust C-34 if necessary, and then tune the 
antenna trimmer, C-3, simultaneously rocking 
the tuning control backward and forward 
through the signal, until maximum output is 
obtained. Two positions of the trimmer may be 
found which give this condition—the one of 
maximum capacitance is correct. 


Radiotron Socket Voltages 


Voltage and current values indicated at the Radio- 
tron socket contacts on Figure 4 form a reference basis 
for test of the receiver. It is to be noted that all volt- 
ages are given with respect to chassis-ground, excepting 
those appearing across the filaments (F-F). The values 
shown are obtainable when the receiver is in normal 
operating condition. They do not take into account 
inaccuracies caused by current consumed in the volt- 
meter used for the tests; the lower the voltmeter resist- 
ance, the lower the degree of accuracy. Allowances 
must therefore be made, dependent upon the type of test 
instrument used, for the loading effect of the voltmeter 
on the circuit. 
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Figure 4—Line-Up Capacitor Locations and Voltage Values at Socket Contacts 


Volume Control at Maximum—No Signal—135 Volt “B” Battery— 
4.5 and 7.5-Volt Bias Batteries 


CABLE ASSEMBLY 


- Figure 5—Battery Cable Connections 
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BT 7-8 and BC 7-9 
REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


List 


DESCRIPTION PRICE 


RECEIVER ASSEMBLIES 


Bracket—Volume control or tone control 
mounting bracket 
Cap—Grid contact cap—Package of 5 
Capacitor—Adjustable capacitor (C17).... 
Capacitor—50O MMfd. (C10) 
Capacitor—100 MMfd. (C15, C20) 
Capacitor—300 MMfd. (C25) 
Capacitor—360 MMfd. (C16) 
Capacitor—2400 MMfd. (C12, C31, C32). 
Capacitor—2400 MMfd. (C26) 
Capacitor—2650 MMfd. (C33) 
Capacitor—3400 MMfd. (C11) 
Capacitor—0.035 Mfd. (C30) 
Capacitor—0.01 Mfd. (C29) 
Capacitor—0.05 Mfd. (C27) 
Capacitor—0.05 Mfd. (C5, C19, C23, C24) 
Capacitor—0.1 Mfd. (C8, C28) 
Capacitor—0.25 Mfd. (C7) 
Capacitor—8 Mfd. (C18) 
Coil—Antenna coil (L2, L3, L4, L5, C3, 


Coil and shield assembly—Antenna trap 

circuit 
Condenser—Two-gang variable tuning con- 

denser (C6, C9) 

Volume control—(R9) 
Resistor—1000 Ohms—Carbon 

Watt—(R5)—Package of 5 
Resistor—56,000 Ohms—Carbon type—l4 

Watt—(R2, R7)—Package of 5 
Resistor—100,000 Ohms—Carbon type—!l4 

Watt—(R1, R4, R6)—Package of 5.... 
Resistor—270,000 Ohms—Carbon type—l4 

Watt—(R11, R12)—Package of § 
Resistor—560,000 Ohms—Carbon type—!4 

Watt—(R13)—Package of 5 
Resistor—2.2 Megohms—Carbon type—!4 

Watt—(R8, R10)—Package of 5 
Shield—Antenna, oscillator, or intermediate 

frequency coil shield 
Shield—First detector, oscillator Radiotron 

shield 
Shield—Second detector Radiotron shield.. 
Shield—First or second intermediate fre- 

quency, or first audio Radiotron shield— 

Package of 2 
Socket—4-contact first audio Radiotron 

socket 
Socket—4-contact intermediate frequency, 

second detector or driver Radiotron 

socket 
Socket—6-contact first detector, oscillator 

Radiotron socket 
Socket—6-contact output Radiotron socket. 
Switch—Tone control switch (S6) 
Switch—Operating switch—less knob (stock 

#3088) and escutcheon (stock #6176)— 

(S5, 387) .80 
Switch—Range switch ($1, $2, $3, $4)... 2.35 
Transformer—Audio transformer pack com- 

prising driver and output transformer 

T1, T2) 3.98 
Transformer—First intermediate frequenc 
transformer—(L10, L11, C13, C14, C15) 
Transformer-—Second intermediate fre- 


2.28 


STOCK 
No. 
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DESCRIPTION 


ey transformer (L12, L13, C20, C21, 
22 


Transformer-——Third intermediate frequency 
transformer (L14, L15, R7, C45) 


DRIVE ASSEMBLIES 
Ball—Steel ball—Package of 20 
Clutch—Tuning condenser drive clutch as- 
sembly—comprising shaft, balls, ring, spring 

and washers—assembled 
Dial—Station selector dial 
Drive—Variable tuning condenser drive as- 
sembly—complete 
Indicator—Station selector indicator pointer 
Screw—No. 8-32 549” set screw for variable 
condenser drive assembly—Package of 10 


REPRODUCER ASSEMBLIES 
(TABLE MODEL—BT 7-8) 
Cone—Reproducer cone—Package of 5— 

(L16) ; 
Magnet assembly—Comprising cone bracket, 
core, and magnet 
Reproducer—Complete—(L16) 


REPRODUCER ASSEMBLIES 
(CONSOLE MODEL—BC 7-9) 
Cone—Reproducer cone—complete 
voice coil (L16) 
Magnet—Cone housing and magnet as- 
sembly 
Reproducer—Complete—(L16) 


MISCELLANEOUS ASSEMBLIES 

Cable—Main battery cable complete with 
three stock #11340 connectors, two stock 
#11341, connectors, two stock #6516 fuse 
connectors, two stock #3748 fuses—ex- 
cept, less one stock #11339 switch 

Connector—Fuse connector 

Connector—3-contact male connector with 
three small prongs—for “B” battery con- 
nections 

Connector—3-contact male connector with 
two small and one large prong for “C” 
battery connections 

Escutcheon—Station selector escutcheon... 

Escutcheon—Off-on operating switch es- 
cutcheon—Package of 5 

Fuse—l/4, ampere Fl—Package of 5 

Glass—Station selector dial glass 

Knob—Operating switch knob and screw— 
Package of 5 

Knob—Station selector, volume control, tone 
or range switch knob—Package of 5.... 

Resistor—.38 Ohms—Flexible type—Fila- 
ment series resistor—(R15)—Package of 


Screw—No. 6-40 1%” Knurled head screw 
for knob, stock 3088—Package of 10... 

Screw—Chassis mounting screw assembly— 
Console Model 

Screw—Chassis mounting screw assembly— 
Table Model 

Screw—No. 8-32 %Ag” headless set screw for 
station selector volume control, tone con- 
trol switch, or range switch knob—Pack- 
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RCA VICTOR MODEL C 9-4 
Nine-Tube, Three-Band, A-C, Superheterodyne, Console Receiver 
SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


FREQUENCY RANGES 


SOL) ORY OSES iG Re ee ig oe | 540— 1800 ke. 
JERI 00 286 B55 58 5 Eee 3 41540 a cr eee ly A a a ar 1800— 6000 kc. 
ee cle Gen x See MN EG ei) fen.cdy's «01g ns id ees Ue PM Sc ln noe ee ong: 6000—18000 kc. 
RADIOTRON COMPLEMENT 

BME OR Bee oie EN fa. cis ev EMR. «4» «nw co POM UE rk ce ca twn Radio-Frequency Amplifier 
PU OL ete Nie SR Dia sas sou a « CaM ud De aor tae ws ele se First Detector 
Ce PR ARR er os 9 ove LUMPS ok oo aa, oN een hee BRE OLD os Heterodyne Oscillator 
of) Ue) Se OR) es rs ce ee ce rrr Intermediate Amplifier 
pm ee OLIO tr 2 te flo cic a ee Mec i< «ss «> « date aie oe vee. Second Detector and A.V.C. 
ea eet cian Ns 5 an.» v o's SOMMER Gorey. va Ww end ees shoe ees Audio Amplifier 
0) ONES ROSS Gta a (MR Seis 1) ee ee Power Output Amplifier 
I Oe ey rs Cate occ EPP Rua ons a «js scl the GMI es Sas Meee a bees Full Wave Rectifier 
Ne i ko TE 4-054 v0 «oe SAUMM ad oo ORY Oe Pb kee cewes. Tuning Indicator 
VOLTAGE AND FREQUENCY 

SoS Oa 0B do Sele oa Ree ne | rr 105—125 volts, 50—60 cycles 
ee RC ee sian Gre SHOES ow vwrneeeocs 105—125 volts, 25—60 cycles 
OP eee. ae 100—130/140—160/195—250 volts, 40—60 cycles 
Reem URLTOUION On), kkk ote ee Geos. vise we ck MOMS cscs ts ake Fog Gok wingie) 6. vce's Geek's iuise si 105 watts 
OE 20 ea OUST ys DS ed 2, Oe ne 2 watts 
Eee BM ae ete Pht a GSTs (i os «> > os BUMPER Sime apes 6 o's ede wiletea a Srenin nd vedo nals 4l/, watts 
RONEN EE ME Ae ese ies cls Sheree «4. + + + +s 0 «0h MMM wa c,d we ol dltlate mans © 12 inch, Electrodynamic 
Seer UE DECNACO rete res a, Gaialels. so ss + + vn 4.31 MRO RTRER bod CR « awnd obtatalle wo 2% ohms at 400 cycles 
Real ate el eQUency a oO eae Ly PM es 2s és vs MRM ety ive «se dS dae con dss daeeiesduees 460 ke. 
ALIGNMENT FREQUENCIES 

etiye) (AN TEs Me mes RRS in se, een ho 600 kc. (osc), 1720 kc. (osc, ant, det) 
aa ee gern he es. os ce 9 as RRR ok one c'vngie e doaeth Suey 6132 kc. (osc, ant, det) 
PM tel CIN cea ete Palcte Ree aac digs ds 00's A SIRMUME MEISEL Loa wae oy uc odie Gdle 18000 kc. (osc, ant, det) 


TSTENE 3 OREM Dork gk BRS Dio ee A 1 nd aS 40 inches 
TILED Deets 5 Cyd a 6 od ge Ao a. 2 ere or et sh VEC, ce a a 26 inches 
LEAD. AEN Be WG GG otic a ak ytie My oeieas Si a iO. Oe: kg a ane ae 1214, inches 
WEEE TE TUITE Us 8 vee 5) BRC Sida | ee Rk Se, 52 pounds 
GENERAL FEATURES 

This instrument comprises a nine-tube chassis much smaller in size than the corresponding glass types. 
mounted in a console type cabinet. Its tuning ranges The high frequency efficiency of these metal tubes is 
cover frequencies from 540 kc. to 18,000 kc. The greater, because of the shorter lengths of leads, lesser 
following features are of outstanding interest :— interelectrode capacitance and the more complete 
shielding of the metallic envelopes. Their rugged con- 

Metal Tubes struction prevents breakage and reduces microphonic 


tendencies. The bases and sockets of all types have a 
This receiver uses the new metal tubes which are standardized arrangement of connecting prongs. 
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' 
‘TUNING TUBE SOCKET - REAR VEW. 


Figure 2—Chassis Wiring Diagram 


Dial Drive 

An open face airplane type of dial is used. Each 
scale has a band of color adjacent to its graduations 
and three short strips of corresponding colors at the 
lower part of the dial for index purposes. An index 
pointer, which moves as the band switch is rotated, 
points to one of these colors to identify the band in 
use. The drive mechanism is variable, there being 
either a 50 to 1 or 10 to 1 ratio available between 
the tuning knob and condenser drive shaft. 


Tuning Indicator 
A cathode-ray tube is used as a means of visually 


indicating when the receiver is accurately tuned to 
the incoming signal. This tube is of new design and 
comprises an amplifier section and a cathode-ray section 
built in the same glass envelope. The cathode-ray sec- 
tion consists of a conically shaped luminescent screen, 
upon which a pattern is formed by an effect of the de- 
tected signal after said effect has been amplified by the 
amplifier section which is fed from the detector diode 
circuit. The size of the pattern is determined by the 
strength of the signal voltage, so that any change of tun- 
ing may be readily observed in order to facilitate tuning 
to exact resonance. 


CIRCUIT FEATURES 


The circuit is based upon the Superheterodyne prin- 
ciple. The three ranges of tuning are covered by three 
sets of coils. A single r-f stage provides the desired 
selectivity and gain ahead of the hexode first detector 
tube. The oscillator stage operates separately from the 
first detector. A single stage i-f system is employed. 
Its basic frequency is 460 kc. Diode detection is per- 
formed by a double diode RCA-6H6 Radiotron. Auto- 
matic volume control is provided by this same tube. 
The audio system consists of two stages, one an 
RCA-6F5, and the output, an RCA-6F6. High volt- 
ages for plate and bias supplies are obtained from an 
RCA-5Z3 full wave rectifier through an efficient filter. 
The field of the loudspeaker acts as a reactor in the 
filter circuit. Further details of the circuit are as fol- 
lows :— 


Oscillator 


The oscillator circuit has extreme stability of fre- 
quency and good uniformity of output over the tuning 
ranges. These qualities assure that the tuning of the 
receiver will not drift as the line voltage varies. The 
action of the circuit is such that when the cathode 
emission tends to change with line voltage or because 
of other reasons, the variation of voltage drop in the 
plate and screen resistor restores the operating charac- 
teristics of the tube to normal and thus maintains con- 
stancy of the generated signal. 


INTERNAL CONNECTIONS 
OF SPEAKER 


Figure 3—-Loudspeaker Wiring 
First Detector 
This stage has unusually good high frequency mixing 
efficiency. The tube used, an RCA-6L7, is a new 
hexode type. The signal is supplied to the first control 


grid and the oscillator voltage is fed in on a second 
control grid, a screen grid separating the two. The 
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arrangement of the grids prevents degenerative difh- 
culties, particularly at the higher frequencies. The 
second grid is direct-connected to the cathode of the 
oscillator and has no d-c bias. 


Compensated Volume Control 

The variation in response of the human ear with 
different degrees of volume is compensated for by a 
resistor and condenser network in the manual volume 
control circuit. The volume control itself is an acousti- 
cally tapered potentiometer which provides equal 
changes of sound intensity for the listener per degree 
of rotation. 


Range Switch 


The band change switch has several functions. It 
exchanges the antenna, detector and oscillator coils in 
order to select the range desired. At the same time, 
it shorts out the unused coils so as to eliminate their 
absorptive effects. It also varies the fidelity by shorting 
a coupling condenser in the audio system to provide 
the desired reproduction for short as well as long 
wave reception. 


Tone Control 


Provision is included for variable reduction of high 
frequencies. This consists of a resistor and condenser 
combination across the primary winding of the output 
transformer, the resistor being the variable element. As 
it is decreased, the high frequency response limit is 
lowered. 


Power System 


The power transformer has its primary winding 
capacitively shielded from its secondary windings to 
eliminate transfer of line disturbances into the receiver 
and to stop any tendency for the circuit to radiate into 
the line. Rectification is performed in the usual man- 
ner by a full wave tube. 


Detection and A.V.C. 


The modulated signal as obtained from the output 
of the i-f system is detected by an RCA-6H6 double 
diode tube. The audio frequency secured by this 
process is passed on to the a-f system for amplification 
and final reproduction. The d-c voltage which results 
from detection of the signal is used for automatic 
volume control. This voltage, which develops across 
resistor R-8, is applied as automatic control grid bias 
to the r-f, first detector and i-f tubes through suitable 
resistance-capacitance filter circuits. The second diode 
of the RCA-6H6 is used to supply residual bias for 


these controlled tubes under conditions of little or no 
signal. This diode, under such conditions, draws cur- 
rent, which flows through R-9 and R-8, thereby main- 
taining the desired minimum operating bias on such 


tubes. On application of signal energy above a certain 
level, however, the auxiliary bias diode ceases to draw 
current and the a.v.c. diode takes over the biasing 
function. 


SERVICE DATA 


The various diagrams of this booklet contain such 
information as will be needed for servicing the receiver. 
The ratings of all resistors, capacitors, coils, etc., are 
indicated adjacent to the symbols signifying these parts 
on the diagrams. The coils, reactors and transformer 
windings are rated in terms of their d-c resistances only 
and where the value is less than one ohm, no rating 
is given. Identification titles such as R-3, L-2, C-l, 
etc., are provided for reference between the illustra- 
tions and replacement parts list. 


Alignment Procedure 


There are a total of fourteen adjustments necessary 
for obtaining proper alignment when such a process 
becomes necessary. Four of these are involved with 
the i-f system and the remainder are associated with 
the antenna, first detector and oscillator coils. 

Correct performance of the receiver can only be 
obtained when the trimmer adjustments have been 
made by a skilled service man with the use of adequate 
and reliable test equipment. Such apparatus as may 
be required for this particular instrument is illustrated 
and described on a separate page of this booklet. 

Two methods of alignment are applicable. One 
utilizes a Cathode-Ray Oscillograph as a means of out- 
put indication and the other follows former procedure 
where a glow type indicator or meter is used. The 
oscillographic method is much to be preferred, since 
greater accuracy is possible from the type of indication 
afforded. There are no approximations necessary as 
with the meter or aural method, but each adjustment 
can be made with excellent precision. Both methods 
are hereinafter outlined so that alignment operations 
may be made according to the equipment available. 

It is wise to determine the necessity for alignment 
as well as the direction of misalignment before making 
adjustments. The RCA Tuning Wand is an instru- 
ment designed particularly for such a purpose. 


The Tuning Wand consists of a bakelite rod having a small 
brass cylinder at one end and a core of finely divided iron 
at the other. It may be inserted into a tuned coil while a 
signal of the normal resonant frequency is being supplied to 
such coil to obtain an indication of the tuning. Holes are 
provided at the top of the r-f shield cans for entrance of the 
Wand. The presence of either end of the Wand will cause 
a change in tuning which will be indicated at the receiver 
geet as an increase or decrease in signal level. If there is 
a decrease of output when either end is inserted, the tuning 
is correct and will require no adjustment. However, should 
there be an increase of output due to the iron core and decrease 
with the brass cylinder, an increase in inductance or capacitance 
is indicated as necessary to bring the circuit into line. The 
trimmer involved should therefore be increased accordingly. 
If the brass cylinder end causes an increase in output while 
the iron end causes a decrease, reduction of inductance will 
be necessary to place the circuit in alignment. This is equiva- 
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lent to decreasing the trimmer concerned. The following 
Pak ya gives the various changes and the adjustments re- 
quired :— 
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Figure 4—Coil and Radiotron Locations 


(1) CATHODE-RAY ALIGNMENT 
Equipment 

A standard source of the specified alignment fre- 
quencies is required. Such a source should consist of 
an RCA Full Range Oscillator, Stock No. 9595. Out- 
put indication should be by means of an RCA Stock 
No..9545 Cathode-Ray Oscillograph. An RCA Stock 
No. 9558 Frequency Modulator will be needed to 
sweep the generated signal and synchronize it with the 
Oscillograph in order to make possible the visual repre- 
sentation of the resonant characteristic of the circuit 
being tuned on the cathode-ray fluorescent screen. 


I-F Trimmer Adjustments 


The four trimmers of the two i-f transformers are 
located as shown by Figure 6. Each must be aligned 
to a basic frequency of 460 kc. The last transformer 
must be aligned firstly and the first transformer aligned 
secondly. For such a process, it is necessary to feed 
the output of the Full Range Oscillator to the stages 
in their order of alignment, adjusting the trimmers of 
each transformer and observing the effect at the second 
detector output on the Cathode-Ray Oscillograph. The 
proper point of connection of the Oscillograph is with 
its vertical “high” input terminal attached to the junc- 
ture of R-7, R-8 and R-9 as illustrated in Figure 6, 
and with the “0” or ground terminal to the chassis. 
The “Ext. Sync.” terminals of the Oscillograph should 
be connected to the Frequency Modulator as shown by 


Figure 53. A .001 mfd. capacitor installed in series 
with the Oscillator “Ant.” lead will prevent the volt- 
ages of the stage under alignment from becoming upset. 
The vertical “A” amplifier should be “On” for the 
ensuing adjustments and the gain control kept at its 
maximum position. For each adjustment, the Oscillator 
output need be regulated so that the image obtained 
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Figure 5—Alignment Apparatus Connections 


on the Oscillograph screen will be of sufficient size as 
e be accurately observable. Proceed further as fol- 
ows :— 


(a) Place the receiver, Oscillograph and test Oscil- 
lator in operation. Set the receiver range switch 
to Band “A” and tune the station selector to 
a point where no interference will be picked 
up, shorting the antenna and ground terminals 
if necessary. Set the Oscillograph horizontal 
“B” amplifier to “Timing” and control its gain 
so that the luminescent spot sweeps a straight 
line trace completely across the screen. Place 
the timing control to “Int.” Adjust the in- 
tensity and focusing controls of the Oscillograph 
to produce the correct size and strength of the 
spot. 


Attach the output of the test Oscillator between 
the control grid cap of the RCA-6K7 i-f tube 
and chassis ground as shown typically by Figure 
5. Tune the Oscillator to 460 ke. and set its 
modulation switch to “On”. Regulate its out- 
put until the signal produces a wave pattern on 
the Oscillograph screen, adjusting the Oscillo- 
graph controls to give the desired number of 
cycles. Cause the image to stand still on the 
screen by manipulation of the frequency and 
synchronizing controls. Then carefully tune the 
two trimmers C-29 and C-30 of the second i-f 
transformer to produce maximum amplitude 
(vertical deflection) of the oscillographic image. 
Under this condition the transformer will be 
sharply resonated to 460 kc. 


(c) The Frequency Modulator should then be placed 


(b) 
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in operation and interconnected with the Full 
Ai Oscillator by means of the special shielded 
patch cord. Figure 5 shows the proper arrange- 
ment. Set the Frequency Modulator sweep 
range switch to its “Lo” position and turn the 
Oscillator modulation switch to “Off”. Change 
the timing control of the Oscillograph to “Ext.” 
and place the range switch to its No. 2 position. 
Then carefully shift the tuning of the Oscillator 
so as to increase its frequency, until two distinct 
and similar waves appear on the Oscillograph 
screen and become exactly coincident at their 
highest points. These curves will be found to 
occur at an Oscillator setting of approximately 
$40 kc. They will be identical in shape but 
appearing in reversed positions. Adjust the 
frequency control of the Oscillograph in order 
to cause the waves to conform with the above 
requirements and to make them remain motion- 
less on the screen. This will require a setting 
of approximately 4 clockwise rotation of the 
frequency control. The trimmers C-29 and 
C-30 should then be re-adjusted so that the two 
curves move together and become exactly coin- 
cident throughout their lengths, maintaining 
the maximum amplitude at which this condition 
can be brought about. 


(d) Leaving the equipment connected and adjusted 
as in (c), change the Oscillator output to the 
control grid cap of the RCA-6L7 first detector 
tube. Then adjust the first i-f transformer 
trimmers C-24 and C-25 so that the forward 
and reverse waves appearing on the Oscillo- 
graph coincide throughout their lengths and 
have maximum dmplitude. The shape of the 
composite wave obtained from this operation 
is a true representation of the overall tuning 
characteristic of the i-f system. Each trimmer 
of the entire group should then be checked to 
assure that it is in correct alignment as indicated 
by the degree of coincidence and relative ampli- 
tude of the image on the Oscillograph screen. 


R-F Trimmer Adjustments 


Locations of the various antenna, detector and oscil- 
lator coil trimmers are shown by Figure 6. The test 
Oscillator should be removed from connection with the 
i-f system and its output connected to the antenna- 
ground terminals of the receiver. No changes are to 
be made in the connections of the Oscillograph at the 
second detector. During the following adjustments, 
the Oscillator output should be regulated as often as is 
necessary to keep the oscillographic image as low as 
is practically observable. Adherence to such a pro- 
cedure will obviate the broadness of tuning that would 
result from ‘a.v.c. action on a stronger signal. Proceed 
with the adjustments as follows:— 


Calibration 


Set the receiver range switch to Band A and rotate 
the station selector until the tuning condenser plates 
are in full mesh (maximum capacitance). Then move 
the main dial pointer until it points exactly to the 
horizontal line at the low frequency end of the Band 
A scale. 


Band A 


(a) With the receiver range switch in its Band A 


position, tune the station selector until the dial 
pointer is at a reading of 1720 kc. Adjust the 
test Oscillator to 1720 ke. (modulation “On” 
and Frequency Modulator disconnected) and 
increase its output to produce a registration on 
the Oscillograph. Carefully align the oscillator, 
detector and antenna trimmers C-20, C-10 and 
C-3 respectively, so that each brings about max- 
imum amplitude of output as shown by the 
wave on the Oscillograph. It will be necessary 
to have the timing control of the Oscillograph 
on “Int.” for this operation. After each trim- 
mer has been peaked, the Oscillograph timing 
control should be set to “Ext.” and the Fre- 
quency Modulator placed into operation with 
its connections to the Oscillator and Oscillograph 
made in accordance with Figure 5. Turn the 
modulation switch of the Oscillator to “Off” 
and retune the Oscillator (increase frequency) 
until the forward and reverse waves shat on 


the Oscillograph and become coincident at their 
highest points. Adjust the trimmers.C-20, C-10 
and C-3 again, setting each to the point which 


eoone 


A&C G@I3S7KC. 


(b 


—_ 


produces the best coincidence and maximum 
amplitude of the wave images. 


Remove the Peay Modulator cable from 
the Oscillator and shift the signal frequency to 
600 ke. Place the modulation switch to “On”. 
Tune the receiver to pick up this signal, disre- 
garding the dial Reine at which it is best 
received. Then insert the Frequency Modulator 
plug and retune the Oscillator (modulation 
“Off’) until the two similar forward and re- 
verse waves appear on the screen. For this 
adjustment, it is advisable to shift the Oscillator 
to its 200—400 kc. range and use the third 
harmonic of the generated signal in order to 
obtain the desired range of sweep. ‘The oscil- 
lator series trimmer C-19 should then be ad- 
justed to produce maximum amplitude of the 
images. No rocking will be necessary on the 
station selector inasmuch as the signal frequency 
is being “wobbled” by the Frequency Modulator 
to produce the same effect. 

After completing this adjustment the trimmer 
C-20 should be re-aligned as in (a) to correct 
for any change brought about by the adjust- 
ment of C-19. 
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# CANNOT BE MEASURED WITH ORDINARY VOLTMETER 


Figure 6—Trimmer Locations and Radiotron Socket Voltages 
Measured at 115 volts A.C.—No Signal—Volume Control Maximum 
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Band B 


(a) Advance the receiver range switch to its Band 
B position and tune the station selector to a 
dial reading of 6132 kc. Set the test Oscillator 
to this same frequency (modulation “On” and 
Frequency Modulator disconnected) and- in- 
crease its output until a suitable indication is 
apparent on the Oscillograph. The Oscillograph 
should be adjusted for “Int.” timing. Then 
adjust the oscillator trimmer C-18 to the point 
at which maximum amplitude of the image is 
obtained. Two points will be found for this 
trimmer which give such a maximum. The 
one of least capacitance is correct and should 
be used. This can be checked by tuning the 
“image” signal, which will be received at 5212 
kc. on the dial if the adjustment of C-18 has 
been properly made. An increase in test Oscil- 
lator output may be necessary for this test, how- 
ever, its frequency should not be changed from 
6132 ke. nor any trimmer adjustments made on 
the receiver. 


Return the station selector to the 6132 ke. 
reading and align the detector, and antenna 
coil trimmers, C-9 and C-2 respectively, for 
maximum (peak) output as shown by the 
Oscillograph. No further adjustments are to 
be made on this band. 


(b) 


Band C 


Turn the range switch of the receiver to its 
Band C position and tune the. station selector 
until the dial pointer reads 18,000 ke. Set the 
test Oscillator to the same frequency (modulation 
“On” and Frequency Modulator disconnected) 
and regulate its output to the level required for 
convenient observation. Adjust the trimmer 
C-16 to the point producing maximum output 
as indicated on the Oscillograph. Check for 
the presence of the proper “image” signal by 
tuning the receiver to 17,080 ke. The 18,000 
ke. signal of the Oscillator will be received at 
this point if the adjustment of C-16 has been 
properly made using the position of least capac- 
itance which gives maximum receiver output. 
It may be necessary to increase the output of 
the Oscillator in order to get an indication of 
the “image”. No adjustments should be made 
during this check. 


(a) 


(b) Return the receiver tuning to 18,000 ke., re- 
align C-16 if necessary, and then adjust the 
detector and antenna trimmers, C-8 and Cl, 
for maximum signal output as evidenced by the 
oscillographic image. No further adjustments 


are to be made on this band. 


(2) ALIGNMENT WITH OUTPUT METER 


To align the receiver by means of an output indi- 
cator other than,a Cathode-Ray Oscillograph will re- 
quire the use of a standard test Oscillator such as 
that recommended above for the source of signals and 
means of indication for the output. The RCA Neon 
Output Indicator, Stock No. 4317 will be found very 
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satisfactory for such use. It should be connected 
across the voice coil circuit of the loudspeaker or 
across the output transformer primary. 


I-F Alignment 


Connect the test Oscillator to the control grid cap of 
the i-f tube. Advance the volume control of the receiver 
to its full-on position. Tune the test Oscillator accurately 
to 460 ke, and align the trimmers C-29 and C-30 to 
give maximum receiver output. Regulate the Oscillator 
output during this adjustment so that the output indi- 
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Figure 7—Universal Power Transformer Connections 


Pri. Res.—10.3 Ohms, Total 
Sec. Res.—383 Ohms, Total 


cation is as small as can be conveniently observed. 
After completing the adjustments of these trimmers, 
re-connect the Oscillator so that it will feed into the 
control grid circuit of the RCA-6L7 first detector. 
Then tune the first i-f transformer trimmers C-24 
and C-25 for maximum receiver output. 


R-F Alignment 


After completing the i-f adjustments, it is advisable 
to correct the line-up of the circuits ahead of the first 
detector. The test Oscillator should be connected to 
the antenna-ground terminals of the receiver and the 
manual volume control kept at its maximum position. 
For each adjustment the Oscillator output should be 
maintained as low as possible in order to avoid broad- 
ness of tuning which would result from a.v.c. ac 
tion on a stronger signal. Band A should be aligned 
by supplying a 1720 ke. signal to the receiver, tuning 
the station selector to a dial reading of 1720 and ad- 
justing the trimmers C-20, C-10 and C-3 to produce 
maximum receiver output. The Oscillator should then 
be shifted to 600 kc. and the receiver tuned to resonate 
this signal, disregarding the reading at which it is best 
received. Trimmer C-19 must then be adjusted, simul- 
taneously while rocking the station selector backward 
and forward through the signal until the maximum 
output results from the combined operations. (C-20 
should be rechecked to assure that its adjustment has 
not changed because of the trimming of C-19. Band B 


' 
. 


must be aligned at 6132 ke. by tuning the test Oscil- 
lator to such a frequency and turning the station 
selector to the same dial reading. Tune the trimmer 
C-18 to produce maximum. receiver output, using the 
setting of least capacitance which causes same. The 
presence of the proper “image”.may be checked by 
tuning the receiver to 5212 ke. at which point the 
6132 ke. signal will be heard if the trimmer C-18 has 
been properly set to the position of least capacitance 
for maximum (peak) output. It may be necessary 
to increase the Oscillator output for this check. No 
adjustments are to be made. Return the station selector 
to the 6132 ke. dial marking and trim capacitors C-9 
and C-2 for maximum receiver output. No other ad- 
justments are necessary on Band B. Change the re- 
ceiver so that it is operative and the dial reads 18,000 
ke. on the "C" Band. Tune the test Oscillator to this 
same frequency. Then adjust the oscillator trimmer 
C-16 to produce maximum (peak) output. Two posi- 
tions of this trimmer will be found which conform 
with this requirement. The one of least capacitance 
is correct. Check for the presence of “image” response 
at 17,080 ke. by shifting the receiver tuning. If it 
is received at such a point, the trimmer C-16 has been 
correctly adjusted to the right peak. No adjustments 
are to be made during this check. Tune the receiver 
back to the 18,000 ke. dial marking, re-adjust C-16 if 
necessary, and then tune the detector and antenna 
capacitors C-1 and C-8 for maximum receiver output. 
No further adjustments are necessary. 


Radiotron Socket Voltages 

The voltage values indicated from the Radiotron 
socket contacts to chassis on Figure 6 will serve to 
assist in the location of causes for faulty operation. 
Each value as specified should hold within + 20% 
when the receiver is normally operative at its rated 
supply voltage. Variations in excess of this limit will 
usually be indicative of trouble in the basic circuits. The 
voltages given are actual operating values and do not 
allow for inaccuracies which may be caused by the 
loading effect of a voltmeter’s internal resistance. This 
resistance should be duly considered for all readings. 
The amount of circuit resistance shunting the meter 
during measurement will determine the accuracy to 
be obtained, the error increasing as the meter resistance 
becomes comparable to or less than the circuit resist- 
ance. For the majority of readings, a meter having 
an internal resistance of 1000 ohms per volt will be 
satisfactory when the range used for each reading is 
chosen as high as possible consistent with good readabil- 


ity. 


Universal Transformer 

The transformer used on some models of these re- 
ceivers is adaptable to several ranges of voltage as 
given under rating C of Electrical Specifications. Its 
schematic and wiring are shown by Figure 7. Ter- 
minals are provided at the top of the transformer case 
for changing the primary connections to suit the voltage 
being used. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. 


Stock } List STock 
DESCRIPTION tee No. 


RECEIVER ASSEMBLIES 


Bracket—Volume control or high frequency 
tome control mounting bracket........ 
Bushing—Variable tuning condenser mount- 
ing bushing assembly—Package of 3... 
Cap—Contact cap—Package of 5....... 
Capacitor—Adjustable capacitor (C19)... 
Capacitor—22 MMfd. (C7)............ 
Capacitor—33 MMfd. (C33)........... 
Capacitor—50 MMfd. (C11)........... 
Capacitor—115 MMfd. (C21).......... 
Capacitor—175 MMfd. (C35).......... 
Capacitor—1120 MMfd. (C38)......... 
Capacitor—1225 MMfd. (C17)......... 
Capacitor—4500 MMfd. (C15)......... 
Capacitor—0.005 Mfd. (C34, C44)...... 
Capacitor—0.01 Mfd. (C32)..........- 
Capacitor—0.01 Mfd. (C37)........-.. 
Capacitor—0.035 Mfd. (C43).........- 
Capacitor—0.05 Mfd. (C4, C13, C26)... 
Capacitor—.05 Mfd. (C51)............ 
Capacitor—0.1 Mfd. (C6, C12, C27).... 
Capacitor—0.25 Mfd. (C23, C28, C36, C50) 
Capacitor—10 Mfd. (C39)............. 
Capacitor—18 Mfd. (C40)............. 
Clamp—Antenna cable clamp — Located 
Near antenna itermMinals vice isle see se 


DESCRIPTION ao 


Coil—Antenna coil (A and C Bands)— 
Cte LZ, eb 99 LG CT Cas eee eae ech 


oe eee e ese eee ose ee ee sos eee eres 


C2) 
Coil—Detector coil (A and C Bands)— 
CU GSS CLs Co. CLOy ce se ia 
Se ba taba coil (B Band)—(L9, L10, 
OVS RA re, cia acta ele a ute 
Coil—Oscillator coil (A and C Bands)— 
Gli Sir SGU 1 O20 irs 38 vesicietacs tees 
Coil—Oscillator coil (B Band )—(L14, C18) 
Condenser—3-gang variable tuning con- 
denser (Gates (C22). 0 vrs hee Me Bake oe 
Tone Control—High frequency ‘tone con- 
60 BT S78 6) RU re eS A 
Volume Control—(R11)...........000- 
Lamp—Dial lamp—Package of 5........ 
Lead—Shield lead for antenna.......... 
Plate—R.F. or I.F. coil shield locking plate 
PACK ON ON, (2iie assed cs shnlansiniwereesss 
Resistor—Voltage divider resistor, compris- 
ing one 7500 ohm and one 9200 ohm 
section—(R18, R19).........2..02%- 
Resistor—Voltage divider resistor, compris- 
ing one 148 ohm, one 32 ohm and one 
85 ohm section—(R15, R16, R17).... 
Resistor—1000 ohm—Carbon Type — 14 
Watt—(R2)—Package of 5 


oe eoe veer 


REPLACEMENT PARTS—CONT’D 


DESCRIPTION 


Resistor—15,000 Ohm—Carbon Type—1 


Watt—(R5)oaoae. eos a ee 
Resistor—33,000 Ohm—Carbon Type—Y%o 
Watt—(R4)—Package of 5........... 
Resistor—33,000 Ohm—Carbon Type—1 
Watt—(R51)—Package of 5.......... 
Resistor—39,000 Ohm—Carbon Type—l4 
Watt—(R10)—Package of 5........., 
Resistor—56,000 Ohm—Carbon Type—!l4 
Watt—(R13)—Package of 5.......... 


Resistor—100,000 Ohm—Carbon Type—l/4 
Watt—(R1, R3, R6, R50)—Package of 5. 
Resistor—270,000 Ohm—Carbon Type—l4 


Watt—(R12)—Package of 5.......... 
Resistor—470,000 Ohm—Carbon Type—!4, 
Watt—(R14)—Package of 5.......... 


Resistor—2.2 Megohms—Carbon Type—l4 
Watt—(R9, R52, R53)—Package of 5.. 
Shield—Antenna, detector or oscillator coil 


Shieldi Ancien ah dake Sa oe 


Shield—Intermediate frequency transformer 
SHUeIG' slog aha givces oie ahoiahans cl ge ee eee 


Shield—Rectifier Radiotron shield........ 
Socket—Dial lamp socket................ 
Socket—4-contact rectifier Radiotron socket. 
Socket—5-contact Radiotron socket........ 


Switch—Band switch (S1, $2, $3, $4, S5, 
96,'S7,).S8,,S92S10, SI) eee 
Switch—Power switch—(S12)........... 
Terminal—Antenna terminal clip assembly. 
Transformer—First intermediate frequency 
transformer (L16, L17, C24, C25)..... 
Transformer—Second intermediate frequency 
transformer—(L18, L19, C29, C30, C31, 


R7SRS)}as aod eS ori teeth ae 
Transformer—Power transformer—105-125 
volts—50-60 cycles (T1)............. 
Transformer—Power transformer—105-125 
volts——25-60' cycles 0% Soe ee ease se 


Transformer—Power transformer—100-130, 
140-160, 195-250 volts—40-60 cycles... 


DRIVE ASSEMBLIES 


Arm—Band indicator operating arm....... 
Ball—Steel ball—Package of 20.......... 
Clutch—Tuning condenser drive clutch as- 
sembly—comprising drive shaft, balls, 
ring, spring and washers—assembled.... 
Dial-—Dial scale ws Me aa eta ta sc 
Drive—Variable tuning condenser drive 
assembly? ino bs et wand aioierscnas 4 
Indicator—Station selector indicator pointer. 
Indicator—Band indicator pointer assembly 
comprising indicator pointer, arm, lin 
and 'stud sis scjst acct nie eee eee eas 
Screw—No. 6-32-5/32” square head set 
screw for band indicator operating arm— 
Package of#100 toon uc ele aioe 


List Stock 


PRICE No. 
4669 

$0.22 
15 4377 
1.10 | 4378 

1.00 
1.00 | 11191 
1.00 | 11331 
1.00 | 11192 
1.00 | 11276 
11337 
1.00 | 6614 
11346 
20 | 11347 
22 | 11246 

25 
ae 11382 
ie: | | 4678 
2.44 | %210 

62 
"14 | 11348 
2.15 | 11381 
11349 

Oy ps 
552 | 11932 
6.52 | 11931 
4.64 | 8060 
11257 
11254 
28 | 11233 
25 | 11258 
5118 

1.00 
68 5119 
1.88 9619 
1g | 11253 
11230 

.20 
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DESCRIPTION 


Screw—No. 8-32-5/32” set screw for vari-- 
Tai RRR drive assembly—Package 
OL LO e ie cie tere axel de ieleletecsasroe svehteteneriiete 

Se pres indicator operating arm spring 


——Package? of (S272. 2 eo eee 
Stud—Band indicator operating arm stud 
and-nut assembly—Package of 5....... 


MISCELLANEOUS ASSEMBLIES 


Bracket—Tuning Lamp mounting bracket— 
Less Clamp” 11197 -9ee. meee 
Cable—Tuning Lamp Cable — Complete 
with s.socketin.ckiteoa ee. ara ae ee 
Clamp—Tuning Lamp Mounting Clamp— 
Less Brackets F119 Taye er eee 
Escutcheon—Tuning Lamp Escutcheon... . 
Escutcheon—Station selector escutcheon. ... 
Glass—Station selector dial glass......... 
Knob—Station selector knob—Package of 5. 
Knob—Volume control, tone control, range 
on or power switch knob—Package 
O85 ct See TO eine eee Cae 
Foot—Chassis mounting foot and bracket 


Ne Se a cee eo a Ma ee 
esistor—1 Megohm—Carbon Type—'%o 
Watt—(R54)—Package of §......... 


Ring—Spring retaining ring for dial glass— 
Package of:3 05 crctsh Guipatetete en eer ne 
Screw—Chassis mounting screw assembly— 
Package. ot 4th «comer e cuire cemenes 
Screw—No. 8-32-7/16” headless cupped 
point set screw for knob, stock #11346— 
Package) Of /LOS: opts ae ee 
Socket—Tuning Lamp Socket and Cover.. 
Spring—Retaining spring for knob, stock 
$11347—Package of §..............0. 


REPRODUCER ASSEMBLIES 


Board—Terminal board assembly with two 
lead. “wirevclips. oS aera a eee 
Bolt—Yoke and core assembly bolt and nut. 
Bracket—Output transformer mounting 
bracket i308) s dae ee 
Clamp—Cone -enter suspension clamping 
nut and screw assembly—Package of 5.. 
Coil—Field coil—L20.................. 


Connector—3-contact male connector for re- 
producer ecatie cs + ecatehavalen ars arena 
Connector—3-contact female connector plug 
for:reproducer.cable:/.cawiee shee ane 
Reproducer—Complete ................. 
Transformer—Output transformer—T2.... 
Washer—“Binders board” “C” washer used 
to hold field coil assembly.............. 


List 


PRICE 


$0.25 


3.85 


1.56 


RCA VICTOR MODELS C9-6 and T 9-9 
Nine-Tube, Three-Band, A-C, Superheterodyne Receivers 


SERVICE NOTES 


Electrical Specifications 


FREQUENCY RANGES ALIGNMENT FREQUENCIES 

LLG) OOM aia Rt IA fe cee ae a 140 kec— 410 ke. Bane ye agers 150 kc. (osc.), 400 kc. (osc., ant., det.) 
ARORA ssc ee a eriiaws a hs 540 kc.— 1,800 kc. Band A ....600 kc. (osc.), 1,720 kc. (osc., ant., det.) 
Poy is bk @ age aes ae ants oe 5700) kc.—-18,000 kc: Bares Avie Seis oc bee 18,000 ke. (osc., ant., det.) 
Rie EC CIALE SE LCCUCIICY picts cay 4 et ee Rie a5. hae Ds, s/s gs 2c ete tee rate eye miles Es 9 0.56 oxo bie 6 WEN oe anol 460 ke. 
RaDIOTRON COMPLEMENT (SW ROACGHOs cic. Second Detector and A.V.C. 
MBB CA OKT. our. does Radio-Frequency Amplifier (GyERG A One see setae Sale ee ass Audio Amplifier 
PMI Oloiia aio go elt aise sev ee First Detector CTY RRIGAROERG 6 ile 5 Piers n- Power Output Amplifier 
RGA COI sei cole e asiaut eae ss Heterodyne Oscillator (SOIR Lisi 060 Ca eles 5s iehe Full Wave Rectifier 
TP ROAOKR che nienG eek ahs Intermediate Amplifier (Dy Reo bole ss whee ens oss « Tuning Indicator 
Power Suppiy RATINGS 

EoD Higes Cia aoe AAR Ath AEN AE Ais eM ee eel a er ro Oe 105—125 volts, 5}0—60 cycles, 105 watts 
Rating ee eset Fc die, aad PORE TE 2 pts (os elie v4 on 0) « Ne Re 105—125 volts, 25—60 cycles, 105 watts 
Rea a Orr ere eat eat att hy ai'2 a isjece Rie Ret ea kia we 100— 130/140—160/195—250 volts, 40—60 cycles, 105 watts 
LOUDSPEAKER Power Output RATINGS 

CMA A As. eataita side ss (2 02 fos Electrodynamic Brel S veins le Wy Vea DA ee 2 Watts 
Voice Coil Impedance...... 21/, Ohms at 400 Cycles Moga ites ie ar) 2) mein aie hye Font w a 414, Watts 


Mechanical Specifications 


Model C 9-6 Model T 9-9 
eee ee dis cig oars Gece vin Simei Lalas» 40 PEC San ee FN ete sloe a by ps salons. corse 0 eho 2242 inches 
ar ee et aed mas ditch gsinered Cod hose» DOV Metis ee wai st his pales aisle evens 161/, inches 
“TTR | oor gle Y= CO i are ne Se Does ME ute art rhea gts ccecay ee, wd a 1177, inches 
Bee CINCO) Micah Saas aise a pM RSI al ely as Dip Meets ent ts meee sata eo neat a's HE 39 pounds 
Re CRC MD pING a atte ces ein tbe snare eee vs 6 Tag MEP. 2c bie onan eek MAU alte os fe 9) 50 pounds 
Peres eae DIMENSIONS) « fs. s ee ice pei evs Gi eke ain oe 6 500 SNM eats che ii 141/, inches x 9 inches x 3!/, inches 


General Features 


These two models each employ the same nine-tube lower part of the dial for index purposes. An index 
chassis. The table model (T 9-9) uses an 8-inch pointer, which moves as the band switch is rotated, 
dynamic speaker and the console model (C 9-6) uses points to one of these colors to identify the band in 
an improved 12-inch dynamic speaker. use. The drive mechanism is variable, there being 
Matel Tubes either a 50-to-l or 10-to-1 ratio available between the 


. } ; tuning knob and condenser drive shaft. 
The new metal tubes are used in the radio receiver 8 


for amplifying and detecting purposes. These tubes Tuning Indicator 
make possible a greater range of stable amplification 
not previously attainable with corresponding glass 
types. Their metal envelopes form a perfect electro- 
static and electromagnetic shield, precluding the 
former necessity for elaborate shielding by means of 
cans. The metal tubes are especially adaptable to 
the modern, extended-range receivers because of their 
efficient shielding and their favorable internal char- 


A cathode-ray tube is used as a means of visually 
indicating when the receiver is accurately tuned to 
the incoming signal. This tube is of new design and 
comprises an amplifier section and a cathode-ray sec- 
tion built in the same glass envelope. The cathode- 
ray section consists of a conically shaped luminescent 
screen, upon which a pattern is formed by an effect 
of the detected signal after said effect has been ampli- 


are fied by the amplifier section which is fed from the 
Dial Drive detector diode circuit. The size of the patterns is de- 

An open face airplane-type of dial is used. Each termined by the strength of the signal voltage, so 
scale has a band of color adjacent to its graduations that any change of tuning may be readily observed in 
and three short strips of corresponding colors at the order to facilitate tuning to exact resonance. 
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CIRCUIT FEATURES 


The circuit is based upon the Superheterodyne 
principle. The three ranges of tuning are covered by 
three sets of coils. A single r-f stage provides the 
desired selectivity and gain ahead of the hexode first- 
detector tube. The oscillator stage operates separately 
from the first detector. A single stage i-f system is 
employed. Its basic frequency is 460 kc. Diode de- 
tection is performed by a double diode RCA-6H6 
Radiotron, Automatic volume control is provided by 


TIE E 
A 


| WLLL LLL LLL LLL 
\W 


AW 
93 
A-TOP 
ANT [ O a 
cole M TING FS | Ge 
C-BOTTOY NN DICATOR ea K7 
DET>/ A-TOP 
col O 
C-BOTTOM 
——— {STI-F 
© 
ce 


6K7 


Gi 


OUTPUT 


SN-462 


AUDIO §=6 2B DET. RAV. OSC. I-F AMP 


Figure 3—Radiotron and Coil Locations 


this same tube. The audio system consists of two 
stages, the driver, an RCA-6F5, and the output, an 
RCA-6F6. High voltages for plate, screen, and bias 
supplies are obtained from an RCA-5Z3 full-wave 
rectifier through an efficient filter. The field of the 
loudspeaker acts as a reactor in the filter circuit. Fur- 
ther details of the circuit are as follows: 


Oscillator 


The oscillator circuit has extreme stability of fre- 
quency and good uniformity of output over the tun- 
ing ranges. These qualities assure that the tuning of 
the receiver will not drift as the line voltage varies. 
The action of the circuit is such that when the cath- 
ode emission tends to change with line voltage or 
because of other reasons, the variation of voltage drop 
in the plate and screen resistor restores the operating 
characteristics of the tube to normal and thus main- 
tains constancy of the generated signal. 


First Detector 


This stage has unusually good high frequency mix- 
ing eficiency. The tube used, an RCA-6L7, is a new 
hexode type. The signal is supplied to the first con- 
trol-grid and the oscillator voltage is fed in on a sec- 
ond control-grid, a screen-grid separating the two. 
The arrangement of the grids prevents degenerative 
difficulties, particularly at the higher frequencies. The 


second grid is direct-connected to the cathode of the 
oscillator and has no d-c bias. 


Compensated Volume Control 

The variation in response of the human ear with 
different degrees of volume is compensated for by a 
resistor and condenser network in the manual volume 
control circuit. The volume control itself is an acous- 
tically tapered potentiometer which provides equal 
changes of sound intensity for the listener per de- 
gree of rotation. 


Range Switch 


The band-change switch has several functions. It 
exchanges the antenna, detector, and oscillator coils 
in order to select the range desired. At the same 
time, it shorts out the unused coils so as to eliminate 
their absorptive effects. It also varies the fidelity by 
shorting a coupling condenser in the audio system to 
provide the desired reproduction for short-wave as 
well as long-wave reception. 


Tone Control 

Provision is included for variable reduction of high 
frequencies. This consists of a resistor and condenser 
combination across the primary winding of the out- 
put transformer, the resistor being the variable ele- 
ment. As it is decreased, the high-frequency response 
limit is lowered. 


Power System 

The power transformer has its primary winding 
capacitively shielded from its secondary windings to 
eliminate transfer of line disturbances into the receiver 
and to stop any tendency for the circuit to radiate 
into the line. Rectification is performed in the usual 
manner by a full-wave tube. 


Detection and A.V.C. 

The modulated signal as obtained from the output 
of the i-f system is detected by an RCA-6H6 twin 
diode tube. The audio frequency secured by this 
process is passed on to the a-f system for amplification 
and final reproduction. The d-c voltage which re- 
sults from detection of the signal is used for auto- 
matic volume control. This voltage, which develops 
across resistor R-8, is applied as automatic control- 
grid bias to the r-f, first-detector, and i-f tubes 
through suitable resistance-capacitance filter circuits. 
The second diode of the RCA-6H6 is used to supply 
residual bias for these controlled tubes under condi- 
tions of little or no signal. This diode, under such 
conditions, draws current, which flows through R-9 
and R-8, thereby maintaining the desired minimum 
operating bias on such tubes. On application of sig- 
nal energy above a certain level, however, the 
auxiliary bias diode ceases to draw current and the 
a.v.c. diode takes over the biasing function. 


SERVICE DATA 


The various diagrams of this booklet contain such 
information as will be needed for servicing the re- 
ceiver. The ratings of all resistors, capacitors, coils, 
etc., are indicated adjacent to the symbols signifying 
these parts on the diagrams. The coils, reactors, and 
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transformer windings are rated in terms of their d-c 
resistances only. Ratings of less than one ohm are 
generally omitted. Identification titles such as R-3, 
L-2, C-l, etc., are provided for reference between 
the illustrations and replacement parts. 


” i 


hire 2 


Alignment Procedure 


The extensive frequency range of this receiver 
necessitates a more or less involved method of align- 
ment. However, if the following directions are care- 
fully applied, the normal performance of the instru- 
ment will be obtained. 


Correct performance of the receiver can only be 
obtained when the trimmer adjustments have been 
made by a skilled service man with the use of ade- 
quate and reliable test equipment. Such apparatus as 
may be required for this particular instrument is illus- 
trated and described on a separate page of this 


booklet. 


Two methods of alignment are applicable. One 
utilizes a Cathode-Ray Oscillograph as a means of 
output indication and the other follows former pro- 
cedure where a glow type indicator or meter is used. 
The oscillographic method is much to be preferred, 
since greater accuracy is possible from the type of in- 
dication afforded. There are no approximations neces- 
sary as with the meter or aural method, but each ad- 
justment can be made with excellent precision. Both 
methods are hereinafter outlined so that alignment 
operations may be made according to the equipment 
available. 


It is wise to determine the necessity for alignment 
as well as the direction of misalignment before mak- 
ing adjustments. The RCA Tuning Wand is an in- 
strument designed particularly for such a purpose. 


The Tuning Wand consists of a bakelite rod having a 
small brass cylinder at one end and a core of finely di- 
vided iron at the other. It may be inserted into a tuned 
coil while a signal of the normal resonant frequency is 
being supplied to such coil to obtain an indication of the 
tuning. Holes are provided at the top of the r-f shield 
cans for entrance of the Wand. The presence of either 
end of the Wand will cause a change in tuning which will 
be indicated at the receiver output as an increase or de- 
crease in signal level. If there is a decrease of output 
when either end is inserted, the tuning is correct and 
will require no adjustment. However, should there be 
an increase of output due to the iron core and decrease 
with the brass cylinder, an increase in inductance or ca- 
pacitance is indicated as necessary to bring the circuit 
into line. The trimmer involved should therefore be in- 
creased accordingly. If the brass cylinder end causes an 
increase in output while the iron end causes a decrease, 
reduction of inductance will be necessary to place the cir- 
cuit in alignment. This is equivalent to decreasing the 
trimmer concerned. The following tabulation gives the 
various changes and the adjustments required: 


WAND SIGNAL TRIMMER 
BLASS talc gelato ror Decrease } PP Ba te None 
TOM em Sat Shae oe Decrease 
BEassiiedt. de. hs .. Increase ; te ee ae Decrease 
toh a ae Meee re Decrease 
BEASSie 4 ccoeh wre: Decrease ; oy mee gt ct Increase 
Ne swe A se ge Increase 

CATHODE-RAY ALIGNMENT 
Equipment 


A standard source of the specified alignment fre- 
quencies is required. Such a source should consist of 
an RCA Full Range Oscillator, Stock No. 9595. Out- 
put indication should be by means of an RCA Stock 
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No. 9545 Cathode-Ray Oscillograph. An RCA Stock 
No. 9558 Frequency Modulator will be needed to 
sweep the generated signal and synchronize it with 
the Oscillograph in order to make possible the visual 
representation of the resonant characteristic of the 
circuit being tuned on the cathode-ray fluorescent 
screen. 


I-F Trimmer Adjustments 


The four trimmers of the two if transformers are 
located as shown by Figure 6. Each must be aligned 
to a basic frequency of 460 ke. The last transformer 
must be aligned firstly and the first transformer 
aligned secondly. For such a process, it is necessary 
to feed the output of the Full-Range Oscillator to the 
stages in their order of alignment, adjusting the trim- 
mers of each transformer and observing the effect at 
the second detector output on the Cathode-Ray Oscil- 
lograph. The proper point of connection of the Os- 
cillograph is with its vertical “high” input terminal 
attached to the junction of R-7, R8 and R9 as illus- 
trated in Figure 6, and with the “0” or ground ter- 
minal to the chassis. The “Ext. Sync.” terminals of 
the Oscillograph should be connected to the Fre- 
quency Modulator as shown by Figure 4. A .001 
mfd. capacitor installed in series with the Oscillator 
“Ant.” lead will prevent the voltages of the stage 
under alignment from becoming upset. The vertical 
“A” amplifier should be “On” for the ensuing ad- 
justments and the gain control kept at its maximum 
position. For each adiustment, the Oscillator output 
need be regulated so that the image obtained on the 
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Figure 4—Alignment Apparatus Connections 


TMV-97-C 
TEST OSCILLATOR 


Oscillograph screen will be of sufficient size as to be 
accurately observable. Proceed further as follows: 


(a) Place the receiver, Oscillograph and test Oscil- 
lator in operation. Set the receiver range 
switch to Band “A” and tune the station se- 
lector to a point where no interference will be 
picked up, shorting the antenna and ground 
terminals if necessary. Set the Oscillograph 
horizontal “B” amplifier to “Timing” and con- 


(b) 


(c) 


(d) 


trol its gain so that the luminescent spot sweeps 
a straight line trace completely across the 
screen. Place the timing control to “Int.” Ad- 
just the intensity and focusing controls of the 
Oscillograph to produce the correct size and 
strength of the spot. 


Attach the output of the test Oscillator be- 
tween the control grid cap of the RCA-6K7 
i-f tube and chassis ground as shown typically 
by Figure 4. Tune the Oscillator to 460 kc. 
and set its modulation switch to “On”. Regu- 
late its output until the signal produces a 
wave pattern on the Oscillograph screen, ad- 
justing the Oscillograph controls to give the 
desired number of cycles. Cause the image 
to stand still on the screen by manipulation of 
the frequency and synchronizing controls. 
Then carefully tune the two trimmers C-29 
and C-30 of the second i-f transformer to pro- 
duce maximum amplitude (vertical deflection) 
of the oscillographic image. Under this con- 
dition the transformer will be sharply reson- 
ated to 460 ke. 


The Frequency Modulator should then be 
placed in operation and interconnected with 
the Full-Range Oscillator by means of the 
special shielded patch cord. Figure 4 shows 
the proper arrangement. Set the Frequency 
Modulator sweep range switch to its “Lo” 
position and turn the Oscillator modulation 
switch to “Off”. Change the timing control of 
the Oscillograph to “Ext.” and place the range 
switch to its No. 2 position. Then carefully 
shift the tuning of the Oscillator so as to in- 
crease its frequency, until two distinct and 
similar waves appear on the Oscillograph 
screen and become exactly coincident at their 
highest points. These curves will be found to 
occur at an Oscillator setting of approxi- 
mately 540 kc. They will be identical in 
shape but appearing in reversed positions. Ad- 
just the frequency control of the Oscillograph 
in order to cause the waves to conform with 
the above requirements and to make them re- 
main motionless on the screen. This will re- 
quire a setting of approximately 1/, clockwise 
rotation of the frequency control. The trim- 
mers C-29 and C-30 should then be re-ad- 
justed so that the two curves move together 
and become exactly coincident throughout 
their lengths, maintaining the maximum ampli- 
tude at which this condition can be brought 
about. 


Leaving the equipment connected and ad- 
justed as in (c), change the Oscillator output 
to the control-grid cap of the RCA-6L7 first- 
detector tube. Then adjust the first 1-f trans- 
former trimmers C-24 and C-25 so that the 
forward and reverse waves appearing on the 
Oscillograph coincide throughout their lengths 
and have maximum amplitude. The shape of 
the composite wave obtained from this opera- 
tion is a true representation of the overall 


tuning characteristic of the if system. Each 
trimmer of the entire group should then be 
checked to assure that it is in correct align- 
ment as indicated by the degree of coincidence 
and relative amplitude of the image on the 
Oscillograph screen. 


R-F Trimmer Adjustments 


Locations of the various antenna, detector and os- 
cillator coil trimmers are shown by Figure 6. The 
test Oscillator should be removed from connection 
with the if system and its output connected to the 
antenna-ground terminals of the receiver. No changes 
are to be made in the connections of the Oscillo- 
graph at the second detector. During the following 
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Figure 5—Loudspeaker Wtring 


adjustments, the Oscillator output should be regu- 
lated as often as is necessary to keep the oscillo- 
graphic image as low as is practically observable. Ad- 
herence to such a procedure will obviate the broad- 
ness of tuning that would result from a.v.c. action on 
a stronger signal. Proceed with the adjustments as 
follows: 


Calibration 


Set the receiver range switch to Band A and ro- 
tate the station selector until the tuning condenser 
plates are in full mesh (maximum capacitance). 
Then move the main dial pointer until it points ex- 
actly to the horizontal line at the low frequency end 
of the Band A scale. 


Band A 


(a) With the receiver range switch in its Band A 
position, tune the station selector until the dial 
pointer is at a reading of 1,720 ke. Adjust 
the test Oscillator to 1,720 ke. (modulation 
“On” and Frequency Modulator disconnected) 
and increase its output to produce a registra- 
tion on the Oscillograph. Carefully align the 
oscillator, detector, and antenna trimmers C-20, 
C-10 and C-3 respectively, so that each brings 
about maximum amplitude of output as shown 
by the wave on the Oscillograph. It will be 
necessary to have the timing control of the 
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Oscillograph on “Int.” for this operation. 
After each trimmer has been peaked, the Os- 
cillograph timing control should be set to 
“Ext.” and the Frequency Modulator placed 
into operation with its connections to the Os- 
cillator and Oscillograph made in accordance 
with Figure 4. Turn the modulation switch of 
the Oscillator to “Off” and retune the Oscil- 
lator (increase frequency) until the forward 
and reverse waves show on the Oscillograph 
and become coincident at their highest points. 
Adjust the trimmers C-20, C-10 and C-3 again, 
setting each to the point which produces the 
best coincidence and maximum amplitude of 
the wave images. 


Remove the Frequency Modulator cable from 
the Oscillator and shift the signal frequency to 
600 kc. Place the modulation switch to “On”. 
Tune the receiver to pick up this signal, disre- 
garding the dial reading at which it is best 
received. Then insert the Frequency Modu- 
lator plug and retune the Oscillator (modula- 
tion “Off’) until the two similar forward and 
reverse waves appear on the screen. For this 
adjustment, it is advisable to shift the Oscil- 
lator to its 200—400 kc. range and use the third 
harmonic of the generated signal in order to 
obtain the desired range of sweep. The oscil- 
lator series trimmer C-19 should then be ad- 
justed to produce maximum amplitude of the 
images. No rocking will be necessary on the 
station selector inasmuch as the signal fre- 


quency is being ““wobbled” by the Frequency 
Modulator to produce the same effect. 


After completing this adjustment, the trimmer 
C-20 should be realigned as in (a) to correct 
for any change brought about by the adjust- 
ment of C-19, 


Band X 


Disconnect the Frequency Modulator and tune 
the test Oscillator to a frequency of 400 kc. 
(Modulation “On”). Place the receiver range 
switch to its Band X position and tune the, 
station selector until the dial pointer reads 
exactly 400 kc. Adjust the Oscillograph tim- 
ing control to “Int.” Then align each of the 
trimmers C-18, C-9 and C-2 to the point pro- 
ducing maximum output at the Oscillograph. 
Place the Frequency Modulator in operation 
and attach it to the test Oscillator by means 
of the shielded cable. Change the Oscillo- 
graph timing to “Ext.” Increase the frequency 
of the Oscillator (Modulation “Off’) until 
the two forward and reverse waves appear and 
become coincident at their highest point, ap- 
proximately at 462 kc. These waves may 
be made to remain stationary on the screen by 
manipulation of the Oscillograph range switch 
(No. 2 position) and frequency control (mid- 
position). Readjust the three trimmers C-18, 
C-9 and C-2 to give maximum amplitude and 
complete coincidence of the waves. 


Change the test Oscillator so that it delivers 
a signal of 150 ke. with the Frequency Modu- 
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Figure 6—Radiotron Socket Voltages and Trimmer Locations 


Measured at 115 volts, 60 cycle supply—No signal being received 


lator disconnected. Tune this signal on the 
receiver, which should be set to the Band X 
setting, disregarding the dial reading at which 
the signal is best received. Then intercon- 
nect the Frequency Modulator with the Os- 
cillator and retune the latter to the point at 
which the two similar waves appear on the 
screen. Adjust the trimmer C-47 for maxi- 
mum amplitude of the wave images. Rocking 
of the tuning condenser will not be necessary 
for this operation as such is duplicated by the 
Frequency Modulator. Repeat the alignment 
of C-18 as in (a) to correct for any error 
brought about by the adjustment of C-47. 


Band C 


(a) Turn the range switch of the receiver to its 
Band C position and tune the station selector 
until the dial pointer reads 18,000 kc. Set the 
test Oscillator to 18,000 kc. (modulation “On” 
and Frequency Modulator disconnected) and 
regulate its ouput to the level required for 
convenient observation. Adjust the trimmer 
C-16 to the point producing maximum output 
as indicated on the Oscillograph. Check for 
the presence of the proper “image” signal by 
tuning the receiver to 17,080 kc. The 18,000 
ke. signal of the Oscillator will be received at 
this point if the adjustment of C-16 has been 
properly made using the position of least capac- 
itance which gives maximum receiver output. 
It may be necessary to increase the output of 
the Oscillator in order to get an indication of 
the “image”. No adjustments should be 
made during this check. 


(b) Return the receiver tuning to 18,000 kc., re- 
align C-16 if necessary, and then adjust the 
detector and antenna trimmers, C-8 and C-1, 
for maximum signal output as evidenced by 
the oscillographic image. No further adjust- 
ments are to be made on this band. 


OUTPUT INDICATOR ALIGNMENT 


To align the receiver by means of an output indi- 
cator other than a Cathode-Ray Oscillograph will re- 
quire the use of a standard test Oscillator such as 
that recommended above for the source of signals and 
means of indication for the output. The RCA Neon 
Output Indicator, Stock No. 4317 will be found very 
satisfactory for such use. It should be connected 
across the voice coil circuit of the loudspeaker or 
across the output transformer primary. 


I-F Alignment 


Connect the test Oscillator to the control-grid cap 
of the if tube. Advance the volume control of the re- 
ceiver to its full-on position. Tune the test Oscillator 
to 460 kc. and align the trimmers C-29 and C-30 to 
give maximum receiver output. Regulate the Oscil- 
lator output during this adjustment so that the out- 
put indication is as small as can be conveniently ob- 
served. After completing the adjustments of these 
trimmers, reconnect the Oscillator so that it will feed 


into the control-grid circuit of the RCA-6L7 first 
detector. Then tune the first i-f transformer trim- 
mers C-24 and C-25 for maximum receiver output. 


R-F Alignment 


After completing the i-f adjustments, it is advis- 
able to correct the line-up of the circuits ahead of the 
first detector. The test Oscillator should be con- 
nected to the antenna-ground terminals of the re- 
ceiver and the manual volume control kept at its 
maximum position. For each adjustment the Oscil- 
lator output should be maintained as low as possible 
in order to avoid broadness of tuning which would 
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Figure 7—Standard Power Transformer Connections 


result from a.v.c. action on a stronger signal. Band A 
should be aligned by supplying a 1,720 ke. signal to 
the receiver, tuning the station selector to a dial 
reading of 1,720 and adjusting the trimmers C-20, 
C-10 and C-3 to produce maximum receiver output. 
The Oscillator should then be shifted to 600 ke. and 
the receiver tuned to resonate this signal, disregard- 
ing the reading at which it is best received. Trim- 
mer C-19 must then be adjusted, simultaneously while 
rocking the station selector backward and forward 
through the signal until the maximum output results 
from the combined operations. C-20 should be re- 
checked to assure that its adjustment has not changed 
because of the trimming of C-19. Band X must be 
aligned at 400 kc. and 150 ke. Tune the test Oscil- 
lator to 400 ke. and turn the receiver dial to the same 
reading. Adjust trimmers C-18, C-9 and C-2 for 
maximum (peak) receiver output. Then shift the 
Oscillator to 150 ke. and tune the receiver to pick up 
this signal, disregarding the dial reading at which it 
is best received. Adjust trimmer C-47, simultaneously 
rocking the tuning condenser backward and forward 
through the signal, until maximum receiver output 
results from the combined operations. Repeat the 
alignment of C-18 as above to correct for any change 
which may have been caused by the adjustment of 
C-47. Change the receiver so that it is operative and 
the dial reads 18,000 ke. on the “C” Band. Tune the 
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test Oscillator to 18,000 kc. Then adjust the oscil- 
lator trimmer C-16 to produce maximum (peak) out- 
put. Two positions of this trimmer will be found 
which conform with this requirement. The one of 
least capacitance is correct. Check for the presence 
of “image” response at 17,080 ke. by shifting the re- 
ceiver tuning. If it is received at such a point, the 
trimmer C-16 has been correctly adjusted to the right 
peak. No adjustments are to be made during 
this check. Tune the receiver back to the 18,000 
ke. dial marking, readjust C-16 if necessary, and then 
tune the detector and antenna capacitors C-1 and 
C-8 for maximum receiver output. No further ad- 
justments are necessary. 


Radiotron Socket Voltages 


The voltage values indicated from the Radiotron 
socket contacts to chassis on Figure 6 will serve to 
assist in the location of causes for faulty operation. 
Each ‘value as specified should hold within + 20% 
when the receiver is normally operative at its rated 
supply voltage. Variations in excess of this limit will 
usually be indicative of trouble in the basic circuits. 
The voltages given are actual operating values and 
do not allow for inaccuracies which may be caused by 
the loading effect of a voltmeter’s internal resistance. 


This resistance should be duly considered for all 
readings. The amount of circuit resistance shunting 
the meter during measurement will determine the 
accuracy to be obtained, the error increasing as the 
meter resistance becomes comparable to or less than 
the circuit resistance. For the majority of readings, 
a meter having an internal resistance of 1,000-ohms- 
per-volt will be satisfactory when the range used for 
each reading is chosen as high as possible consistent 
with good readability. 


Standard Transformer 


The transformer used on some models of this in- 
strument is adaptable for voltages and frequencies as 
given under Ratings A and B of Electrical Specifi- 
cations. Its schematic and wiring are shown by Fig- 
ure? 7, 


Phonograph Attachment 


A terminal board is provided for connecting a 
phonograph attachment into the audio amplifying 
circuit. Two typical methods of connection are 
shown on the schematic diagram, Figure 1. The 
radio volume control must be set to minimum when 
using phonograph. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


List 
DESCRIPTION Price 


RECEIVER ASSEMBLIES 


quency tone control mounting bracket 
Bushing—Variable tuning condenser 
mounting bushing assembly—Package 
of 3 
Cap—Contact cap—Package of 5 
Capacitor—Adjustable capacitor (C19). 
Capacitor—Adjustable capacitor (C-47). 
Capacitor—22 MMfd. (C7) 
Capacitor—33 MMfd. (C33) 
Capacitor—50 MMfd. (C11) 
Capacitor—115 MMfd. (C21) 
Capacitor—175 MMfd. (C35) 
Capacitor—400 MMfd. (C48) 
Capacitor—800 MMfd. (C46) 
Capacitor—1120 MMfd. (C38) 
Capacitor—4500 MMfd. (C15) 
Capacitor—.005° Mfd. (C34) 
Capacitor—.005 Mfd. (C44) 
Capacitor—.01 Mfd. (C32) 
Capacitor—.01 Mfd. (C37, C49) 
Capacitor—.035 Mfd. (C43) 
Capacitor—.05 Mfd. (C50) 
Capacitor—.05 Mfd. (C4, C13, C26) .... 
Capacitor—0.1 Mfd. (C6, C12, C27) ... 
Capacitor—0.25 Mfd. (C23, C28, C36) .. 
Capacitor—4 Mfd. (C41) 
Capacitor—10 Mfd. (C39) 
Capacitor—18 Mfd. (C40) 
Clamp—Antenna cable clamp—Located 
near antenna terminal 


Stock 
No. DESCRIPTION 

Clamp—Capacitor mounting clamp as- 
sembly—for Stock No. 11248 _.. ; 

Coil—Antenna coil (A and C Bands)— 
(LI, 2) LS) 269C!1 43) 

OL coil (X Band)—(L3, L4, 

2 

Coil—Detector coil (A and C Bands)— 
(L7, L8, L11, L12, C8, C10) 

Coil—Detector coil (X Band)—(L9, L10, 
C9) 

Coil—Oscillator coil (A and C Bands)— 
(L13, L15, C16, C20) 

Coil—Oscillator coil (X Band)—(L14, 
L23, C18) 

Condenser—Three-gang variable tuning 
condenser (C5, C14, C22) 

Cover—Phonograph terminal board cover 

Lamp—Dial lamp—Package of 5 

Plate—R.F. or I.F. coil shield locking 
plate—Package of 2 

Resistor—Voltage divider resistor, com- 
prising one 7500-ohm and one 9200- 
ohm sections (R18, R19) 

Resistor—Voltage divider resistor, com- 
prising one 148-ohm, one 32-ohm, and 
one 110-ohm section (R15, R16, R17). 

Resistor—1000 Ohm—Carbon type—™%4 
Watt—(R2)—Package of 5 

Resistor—15,000 Ohm—Carbon type—1 
Watt—(R5) nae 

Resistor—33,000 Ohm—Carbon typ 
1/10 Watt—(R4)—Package of 5 


The prices quoted above are subject to change without notice. 
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11322 


3118 
11323 
11172 
11151 

5249 

5250 
11273 
11222 

4794 
11313 
11198 
11236 


11133 
5238 


11238 


11216 


11239 


11242 
11243 


4362 
10194 
4422 


11262 
11252 


4520 


11226 


3993 


4669 


4377 


REPLACEMENT PARTS — Continued 


List 
ca DESCRIPTION 


Resistor—39,000 Ohm—Carbon type—™% 

Watt—(R10)—Package of 5......... $1.00 
Resistor—56,000 Ohm—Carbon type—% 

Watt—(R13)—Package of 5......... 1.00 
Resistor—100,000 Ohm—Carbon type— 

14 Watt—(R1, R3, R6)—Package of 5 1.00 
Resistor—270,000 Ohm—Carbon type— 

4% Watt—(R12)—Package Of S eae 1.00 
Resistor—470,000 Ohm—Carbon type— 

14 Watt—(R14)—Package of 5 ...... 1.00 
Resistor—2.2 Megohms—Carbon type— 

14 Watt—(R9, R60, R67)—Package of 5 1.00 
Shield—Antenna, detector, or oscillator 

coil: shield’4 ttre ey. eee een Cee .20 
Shield—I.F. transformer shield ........ 22 
Shield—Rectifier Radiotron shield ...... 25 
Socket—Dial lamp socket .............. 18 
Socket—Four-contact rectifier Radiotron 

socket. ee ee ee ee 15 
Socket—Five-contact Radiotron socket. . 18 
Socket—Seven-contact Radiotron socket. 15 
Switch—Band switch (S1, $2, S3, $4, S5, 

S6;'S7,°S8, S9."S10, S11)" 2 es. 2.44 
Switch—Power switch (S12) ......... 62 
Terminal—Antenna terminal clip assem- 

Dl ihecn sealers 0 8 ee vines ae reeks 14 
Tone Control—High-frequency tone con- 

trol. CR20)) ic ee ie eee .96 
Transformer—First intermediate  fre- 

quency transformer (L16, L17, C24, 

G25) re tes ey ae ee ee ae ee es 2S 
Transformer—Second intermediate fre- 

quency transformer (L18, L19, C29, 

C30. C31 ORI RS) iis ae ie red eet oe 2.72 
Transformer—Power transformer—105- 


125 Volts—25-60 Cycles ......... 6.52 
Transformer—Power transformer—100- 

130, 140-160, 195-250 Volts—40-60 

Cycles—<(T 1) | 40 72. BEE Pe ean: 4.64 
Volume control (R11) ................ 1.20 


DRIVE ASSEMBLIES 


Arm—Band indicator operating arm .... 28 
Ball—Steel ball—Package of 20 25 
Clutch—Tuning condenser drive clutch 
assembly—comprising drive shaft, 
balls, ring, spring and washers—as- 


sembled. jews ae eee 1.00 
Dial—Dial-scales (23 7 eee .60 
Drive—Variable tuning condenser drive 

assembly’ o4i) nad etn Ae ee ea 1.88 
Indicator—Station selector indicator 

pointers eiccl E aee eS 18 


Indicator—Band indicator pointer as- 
sembly—comprising indicator pointer, 
arm, linkvandi stud iyo ee .20 

Screw—No. 6-32-5/32” square head set- 
screw for band indicator Ones arm 
—Package of 10 25 

Screw—No. 8-32-5/32” set-screw for var- 
iable condenser drive assembly—Pack- 
age; of 210). 5 eee ee eee 25 

Spring—Band indicator operating arm 
spring—Package of 5............... 25 

Stud—Band indicator operating arm stud 

and nut assembly—Package of 5 .... 


Stock 
No. 


11232 
11231 
8060 
11257 
11254 
11233 
11235 
11258 
5119 
5118 
9618 
9619 


11253 
11230 


11729 


11191 
11319 
11331 
11192 
11276 


11337 
11246 


6614 
11347 
11346 
11382 

4678 

5210 
11377 


List 
DESCRIPTION 


REPRODUCER ASSEMBLIES 


Board—Terminal board assembly with 

two lead wire clips ................. 
Bolt—Yoke and core assembly bolt and 

THUGS, ORE Maree Petane his cenneeeS 
Bracket—Output transformer mounting 

brackets 406 Ge: ee eee hc eae 14 
Clamp—Cone .center suspension clamp- 

ing nut and screw assembly—Package 

Of35) Soc Oe AL eee fos; 
Coil—Field coil (L20) ................ 2.00 
Coil—Neutralizing coil (L21) .......... 30 
Cone—Reproducer cone (L22)—Package 

of¢5 (tabletmodel)i 2 4... eee ere 3.50 
Cone—Reproducer cone (L22)—Package 

of 5 (console model) ............... 3.85 
Connector—Three-contact female con- 

nector plug for reproducer cable...... Gas 
Connector—Three-contact male connec- 

tor for reproducer .................. 25 
Reproducer—Complete (table model) .. 6.40 
Reproducer—Complete (console model) . 6.05 
Transformer—Output transformer (T2). 1.56 
Washer—‘“Binder’s board” “C” washer— 
Used to hold field coil securely—Pack- 


MISCELLANEOUS ASSEMBLIES 


Bolt—Reproducer mounting bolt assem- 
bly—Comprising one bolt, one washer, 
one lockwasher and one nut—Package 
of 2 (table model) ............... 20 

Bracket—Tuning tube mounting bracket 
—lessiclamp. (4a oe cet ee eee alz, 

Cable—Tuning tube cable complete with 
socket (table model) 

Cable—Tuning tube cable complete with 
socket (console model) 

Clamp—Tuning tube mounting clamp— 
less bracketoin tanya ee ee 12 

Escutcheon—Radiotron tuning tube es- 


cutcheon iA. he eo eee eee 40 
Escutcheon—Station selector escutcheon .70 
Foot—Chassis mounting foot and bracket 

assembly—Package of 2............. 76 
Glass—Station selector dial glass ...... .30 


Knob—Volume control, tone control, 
range switch or power switch knob— 
Package. of: Ss. ee eee a5 

Knob—Station selector knob—Package 


OFS: ce Ra al ee Rn en ere ate AS 
Resistor—1 Megohm—Carbon type— 

1/10 Watt—(R61)—Package of 5 .. 75 
Ring—Retaining ring for station selector 

dial glass—Package of 5 ............ 34 
Screw—Chassis mounting screw assem- 

bly—Package of 4 (console model) . .16 


Screw—Chassis mounting screw assem- 
bly—Comprising one screw, one 
washer and one lockwasher—Package 
of 4 (table model) ... 

Screw—No. 8-32-7/16” Headless cupped 
point set screw for knob, Stock No. 
11346—Package of 10 .............. 

Socket—Tuning tube socket and cover.. 

Spring—Retaining spring for knob— 

Stock No. 11347—Package of 5...... 


The prices quoted above are subject to change without notice. 
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RCA VICTOR MODEL C 11-1 


Eleven-Tube, Three-Band, A-C, Superheterodyne, Console Receiver 
SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


FREQUENCY RANGES 

540 kce— 1800 kc. 
PIO MNS ai cit fh tircie ante ae ee 8 eS 1800 kc.— 6000 kc. 
isin! (0% Sosa Cs eee eee 6000 kc.—18000 kc. 


RADIOTRON COMPLEMENT 

PE ROACOK Tos sc-ce es Radio-Frequency Amplifier 
HON OL rar he alse oie oe ou esis Sees First Detector 
Ove f Sa a Heterodyne Oscillator 
ST CA PE Intermediate Amplifier 
SyeRCA-GHG.. 5.05.6. Second Detector and A.V.C. 


PoweErR RATINGS 


MISCELLANEOUS 


Modistorted Output. |... S200). s20 0.005 8.5 watts 
PUI <QUtDUt selon alee Se - 6 56 ee me 11.5 watts 


PTTGEIMGCIATG ME TECUONCY.. whe ia eis + 2 +: ois «ine eis ola nieele o19 


ere eats atta Sais viele 6 gli's aah ds ee Sle ee eter 
Beret MOINCE) re asiaie heats ah eis ale she's» vi sls's sons Wate Oya 
“CELE (S| oTa) of 02d) ie CMa. eo eS 
RO RSerSe ASC UNG Gr uri iy wlntis ele gv </ov dh wupeiraaw eis 


ALIGNMENT FREQUENCIES 


Band A ea. 600 kc. (osc.), 1720 ke. (osc., ant., det.) 
atta Bd ney sas oc eee 6132 kc. (osc., ant., det.) 
Batic, 4.3.05 + os skeen 18000 kc. (osc., ant., det.) 
(SIORCA GC)... ae eee First Audio Amplifier 
CTR CA-GCCS oa eee Audio Driver Amplifier 
(5) TROA-GEO 2.3 oe ee ee Power Output Amplifier 
(2yeRCA-GEG, 7. oe Power Output Amplifier 
CLOPER GAS ZS . ee ee ee as Full Wave Rectifier 
CUI eR CACGES 50.4 saver ee ane Tuning Indicator 
Se Ce ek Late 105—125 volts, 5}0—60 cycles 
Mas ok Aivayarel's Berra eee: 105—125 volts, 25—60 cycles 
pisigaale 100—130/140—160/195—250 volts, 40—60 cycles 
BeNOR fai = in,'s 'e:' g 0's eR GSW bie aleea tee wie eas 135 watts 
Pnidspeaker |... aca Electrodynamic—12 inch 
Voice Coil Impedance......... 7.5 ohms at 400 cycles 
PERE IG 5. coca sles Nj dleraue  apeteeemmare eaters abe ote 460 ke 


SPT re a Ae oa psse''o s >» kk cee, as 41 inches 
BPR fa es So fodiens tov laid oe cooe Broan eaters 26 inches 
Lest hic Cerne RCD RE Tea feo de CPE ee 14 inches 
PP OTe 5 tals le \> oid 3.0 © a oiakagee ters atte 79 pounds 
et Sh Se ea i! A EE 124 pounds 
aS hae 1514 inches X 10% inches X 3 inches 


GENERAL FEATURES 


This instrument comprises an eleven-tube chassis 
mounted in a console type of cabinet. Its tuning ranges 
cover frequencies between 540 kc. and 18,000 ke. in- 
cluding the standard broadcast, short wave broadcast, 
police, amateur and aviation bands. The following 
points of design are of particular importance:— 


Metal Radiotrons 


The new metallic tubes are used in the amplifying 
and detecting stages of this receiver. They provide 
distinct advantages over corresponding glass types in a 
number of respects. Their size makes for compact 
chassis design; the metal envelope eliminates need for 
shielding; they are not subject to breakage; microphonic 
tendencies are reduced; bases and sockets are stand- 
ardized for all types; short wave efficiencies are higher; 
and general improvements in operation are gained from 
their use. 
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Tuning Condenser 


The variable tuning condenser is supported by a new 
design of shock-proof mount which has been developed 
by our engineers to prevent chassis vibration from pro- 
ducing audio frequency howl. 


Chassis 


Servicing convenience has been a governing factor 
in the layout of the chassis parts and the associated 
wiring. Each part has been situated so that a minimum 
of wiring is necessary. Adjustments provided by 
means of substantial trimmers are mounted where they 
may be easily reached. Holes are included in the shield 
cans of the r-f coil system for testing the tuning with 
a Tuning Wand. 
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Figure 2—Chassis Wiring Diagram 
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Loudspeaker 

A super-sensitive 12 inch electrodynamic speaker is 
employed. It is correctly adapted to the cabinet design 
to assure the best possible acoustic performance. Elec- 
trical connection is made from the speaker to the chassis 
through a plug and connector attachment, permitting 
easy removal for servicing. 
Dial Drive 

The dial drive and station indicator system are of 
new and unique design. Three individual dial scales, 
each with full 180 degree band spread, are provided, 
one for use on each band. The scales are eccentrically 
arranged on a rotary disc and adapted to operate in 
connection with the band change switch so that as the 
switch is shifted to a certain band, the corresponding 
dial scale rotates into position. For other positions 


of the band switch, a similar scale selection takes place, 
there being only one scale visible at a time. The 
driving mechanism for the dial and condenser has 
tuning ratios of 10 to 1 and 50 to 1. Control may be 
interchanged between these two ratios by push-in op- 
eration of a positive action clutch which is actuated by 
the tuning knob. From the clutch and ratio controlling 
mechanism, the drive system interlinks with the tuning 
condenser, main dial pointer and vernier dial pointer 
through means of fibre and brass gears. The ratio of 
vernier rotation to the main pointer is 20 to 1. An 
intermediate gear is used in the system to reduce gear 
back-lash. This gear is suspended in position with two 
tension springs which maintain the proper mesh at 
all times. A flexible coupling disc is used between the 
drive and the condenser shaft. 


CIRCUIT ARRANGEMENT 


The Superheterodyne principle of operation forms 
the basis of the circuit design. A single, tuned r-f 
stage is used ahead of the first detector. The functions 
of oscillator and detector are performed by two sepa- 
rate tubes. One if stage is employed and designed 
to operate at 460 kc. The combined second detector 
and a.v.c. stage uses an RCA-6H6 double diode. The 
audio system consists of two single amplifier stages 
working in cascade with a push-pull power output 
stage. The loudspeaker is an electrodynamic type, 
receiving its field supply from the rectifier and filter 
system and simultaneously acting as a filter reactor. 
Full wave rectification is performed in the RCA-5Z3 
tube. The outstanding features of electrical design are 
concerned with the following :— 


Tuned Circuits 

A total of seven circuits are tuned to provide gain 
and selectivity to the incoming signal. The variable 
gang condenser resonates the antenna transformer sec- 
ondary, the detector transformer secondary and the 
oscillator coil. Alignment trimmers are included for 
each of these same circuits. Additional trimmers are 
used on the i-f transformers, tuning both the second- 
aries and primaries to 460 kc. There are separate 
groups of antenna, detector and oscillator coils for each 
of the tuning ranges. They are placed into operation 
by means of a rugged rotary switch. 
First Detector 

This stage has unusually good high frequency mixing 
efficiency. The tube used, an RCA-6L7, is a new 
hexode type. The signal is supplied to the first control 
grid and the oscillator is fed in on a second control 
grid, a screen grid separating the two. The arrange- 
ment of the grids prevents degenerative difficulties, 
particularly at the higher frequencies. The second 
grid is direct-connected to the cathode of the oscillator 
tube and has no dc bias. 
Oscillator 

The oscillator circuit is worthy of careful study 
inasmuch as it is different from the type ordinarily 
employed. It has self-stabilizing properties which are 
very advantageous for short wave operation. The 
generated frequency remains substantially constant, 
the circuit being unaffected by variation of line voltage 
and other similar influences. Output also remains uni- 
form over the individual tuning ranges. The switching 
of the tuning coils is arranged so as to short those not 
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in use in order to prevent absorption or any reactive 
effects in the particular band being tuned. 
Detector and A.V.C. 

The modulated signal as obtained from the output 
of the i-f system is detected by an RCA-6H6 double 
diode tube. The audio frequency secured by this 
process is passed on to the a-f system for amplification 


"700 “ TO RECEIVER CHASSIS 


FIELD 
coil, 


BROWN 


Figure 3—Loudspeaker Wiring 
and final reproduction. The d-c voltage which results 
from detection of the signal, is used for automatic 


volume control. This voltage, which develops across 
resistors R-7 and R-8, is applied as automatic control 
grid bias to the r-f, first detector and i-f tubes through 
suitable resistance-capacitance filter circuits. The sec- 
ond diode of the RCA-6H6 is used to supply residual 
bias for these controlled tubes under conditions of 
little or no signal. This diode, under such conditions, 
draws current, which flows through resistors R-7, R-8 
and R-9, thereby maintaining the desired minimum 
operating bias on such tubes. On application of signal 
energy above a certain level, however, the auxiliary bias 
diode ceases to draw current and the a.v.c. diode takes 
over the biasing function. The cathode and anode of the 
signal-a.v.c diode have positive potential in respect to 
chassis-ground and cathodes of the a.v.c. controlled 
tubes when no signal is being received. 


Audio System 

Manual volume control of the detected signal is ef- 
fected by an acoustically tapered potentiometer in the 
grid circuit of the first a-f stage. This control has 
tone compensating filters connected to two points 
thereon. These filters effect the correct aural balance 
at different volume settings. A music-speech switch 
(low frequency tone control) is associated with one 
of the compensation filters. The purpose of this con- 
trol is to make speech reproduction more intelligible 
and to reduce hum obtained from stray modulation on 
a carrier. The driver stage of the audio system uses an 
RCA-6C5 which is resistance coupled to the first a-f 
tube and transformer coupled into the push-pull power 
output stage. 


Tuning Indicator 

A cathode-ray tube is used as a means of visually 
indicating when the receiver is accurately tuned to 
the incoming signal. This tube is of new design and 
comprises an amplifier section and a cathode-ray section 
built in the same glass envelope. The cathode-ray sec- 
tion consists of a conically shaped luminescent screen, 
upon which a pattern is formed by an effect of the de- 
tected signal after said effect has been amplified by the 
amplifier section which is fed from the detector diode 
circuit. The size of the pattern is determined by the 
strength of the signal voltage, so that any change of tun- 
ing may be readily observed in order to facilitate tuning 
to exact resonance. 


SERVICE DATA 


The various diagrams of this booklet contain such 
information as will be needed to isolate causes for de- 
fective operation when such develops. The ratings of 
the resistors, capacitors, coils, etc., are indicated adjacent 
to the symbols signifying these parts on the diagrams. 
Identification titles such as R-3, L-2, C-l, etc., are pro- 
vided for reference between the illustrations and the 
Replacement Parts List. The coils, reactors, and trans- 
former windings are rated in terms of their d-c resis- 
tances only and where the resistance is less than one 
ohm, no rating is given. 


Alignment Procedure 


Ten alignment trimmers are provided in the r-f, 
first detector and oscillator tuning system and four are 
used in the i-f system. All of these are accurately 
adjusted during manufacture and should remain in 
proper alignment unless affected by abnormal condi- 
tions of climate or have been altered by other means. 
Loss of sensitivity, improper tone quality and poor 
selectivity are the usual indications of improper align- 
ment. 

Correct performance of the receiver can only be ob- 
tained when the trimmer adjustments have been made 
by a skilled service man with the use of adequate and 
reliable test equipment. Such apparatus as may be 
required for alignment of this particular instrument is 
illustrated and described on a separate page of this 
booklet. 

Two methods of alignment are applicable. One 
utilizes a Cathode-Ray Oscillograph as a means of out- 
put indication and the other follows former procedure 
where a glow type indicator or meter is used. The 
oscillographic method is much to be preferred, since 
greater accuracy is possible from the type of indication 
afforded. There are no approximations necessary as 
with the meter or aural method, but each adjustment 
can be made with definite precision. Both methods 
are hereinafter outlined so that alignment operations 
may be made according to the equipment available. 

It is wise to determine the necessity for alignment 
as well as the direction of misalignment before making 
adjustments. The RCA Tuning Wand is an instru- 
ment designed particularly for such a purpose. 

The Tuning Wand consists of a bakelite rod having a small 
brass cylinder at one end and a core of finely divided iron 


at the other It may be inserted into a tuned coil while a signal 
of the normal resonant frequency is being supplied to such 
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coil to obtain an indication of the tuning. Holes are provided 
at the top of the r-f shield cans for entrance of the Wand. 
The presence of either end of the Wand will cause a change 
in tuning which will be indicated at the receiver output as 
an increase or decrease in signal level. If there is a decrease 
of output when either end is inserted, the tuning is correct 
and will require no adjustment. However should there be 
an increase of output due to the iron core and decrease with 
the brass cylinder, an increase in inductance or capacitance 
is indicated as necessary to bring the circuit into line. The 
trimmer involved should therefore be increased accordingly. 
If the brass cylinder end causes an increase in output while 
the iron end causes a decrease, reduction of inductance will 
be necessary to place the circuit in alignment. This is equiva- 
lent to decreasing the trimmer concerned. The following 
tabulation gives the various changes and the adjustments 
required :— 


WAND SIGNAL TRIMMER 
Brass %.ce. ace ene errors Decrease] N 
Tron ctcBtianeiatetcteiene ee sca Decreasejar wa eats a oF 
Brasstyocietcicre ate ee obese Increase Dettens 
Tron sete ee teste: Decreases vices tibteo ee © 
Brass sresuecerre ies eee ees Decrease Toros 
Troms. feta cieraretenarene crate ots Increase \in cil tne 
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Figure 4—Coil and Radiotron Locations 


CATHODE-RAY ALIGNMENT 
Equipment 
A standard source of alignment frequencies is re- 
quired. Such a source should consist of an RCA Full 


Range Oscillator, Stock No. 9595 Output indication 
should he by means of an RCA Stock No 9545 


Cathode-Ray Oscillograph. An RCA Stock No. 9558 
Frequency Modulator will be needed to sweep the gen- 
erated signal and synchronize it with the Oscillograph 
in order to obtain visual representation of the resonant 
characteristic of the circuit being tuned on the cathode- 
ray fluorescent screen. 
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Figure 5—Alignment Apparatus Connections 


I-F Trimmer Adjustments 


The four trimmers of the two if transformers are 
located as shown by Figure 6. Each must be aligned 
to a basic frequency of 460 kc. The last transformer 
must be aligned firstly and the first transformer aligned 
secondly. For such a process, it is necessary to feed 
the output of the Full Range Oscillator to the stages 
in their order of alignment, adjusting the trimmers of 
each transformer and observing the effect at the second 
detector output on the Cathode-Ray Oscillograph. The 
proper point of connection of the Oscillograph is with 
its vertical “high” input terminal attached to the junc- 
ture of R-7 and R-8, as illustrated in Figure 6, and 
with the “0” or ground terminal to the chassis. The 
“Ext. Sync.” terminals of the Oscillograph should be 
connected to the Frequency Modulator as shown by 
Figure 5. A .001 mfd. capacitor installed in series 
with the Oscillator “Ant.” lead will prevent the volt- 
ages of the stage under alignment from becoming upset. 
The vertical “A” amplifier should be “On” for the en- 
suing adjustments and its gain control kept at maxi- 
mum. For each adjustment, the Oscillator output 
must be regulated so that the image obtained on the 
Oscillograph screen will be of the minimum size con- 
venient for accurate observation. Proceed further as 
follows :— 

(a) Place the receiver, Oscillograph and test Oscil- 
lator in operation. Set the receiver range 
switch to Band “A” and tune the station se- 
lector to a point where no interference will be 
encountered from signal pickup or from the 
RCA-6)7 oscillator, removing the tube if neces- 
sary. Set the Oscillograph horizontal “B” am- 
plifier to “Timing” and control its gain so that 
the luminescent spot sweeps a straight line trace 
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completely across the screen. Place the timing 
control to “Int.” Adjust the intensity and 
focusing controls of the Oscillograph to produce 
the correct size and strength of spot. 

(b) Attach the output of the test Oscillator between 
the control grid cap of the RCA-6K7 i-f tube 
and chassis ground as shown typically by Fig- 
ure 5. Tune the Oscillator to 460 ke. and set 
its modulation switch to “On.” Regulate its 
output until the signal produces a wave pattern 
on the Oscillograph screen, adjusting the Oscil- 
lograph controls to give a shape which is con- 
venient for, peak indications. Cause the image 
to stand still on the screen by manipulation of 


the frequency and synchronizing controls. Then 


carefully tune the two trimmers C-20 and C-21 
of the second i-f transformer to produce maxi- 
mum amplitude (vertical deflection) of the 
oscillographic image. Under this condition the 
transformer will be sharply resonated to 460 kc. 
(c) The Frequency Modulator should then be placed 
in operation and interconnected with the Full 


Range Oscillator by means of the special ; 


shielded patch cord. Figure 5 shows the proper 
arrangement. Set the Frequency Modulator 
sweep range switch to its “Lo” position and 
turn the Oscillator modulation switch to “Off.” 
Change the timing control of the Oscillograph 
to “Ext.” and place the range switch to its 
No. 2 position. Then carefully shift the tuning 
of the Oscillator so as to increase its frequency, 
until two distinct and similar waves appear on 
the Oscillograph screen and become exactly co- 
incident at their highest points. This condition 
will be found to occur at an Oscillator setting 
of approximately 540 kc. The curves will be 
identical in shape but appearing in reversed 
positions. Adjust the frequency control of the 
Oscillograph in order to cause the waves to 
conform with the above requirement and to 
make them remain motionless on the screen. 
This will require a setting of approximately 
Y clockwise rotation of the frequency control. 
The trimmers C-20 and C-21 should then be 
re-adjusted so that the two curves move to- 
gether and become exactly coincident through- 
out their lengths, maintaining the maximum 
amplitude at which this condition can be 
brought about. 

(d) Leaving the equipment connected and adjusted 
as in (c), change the Oscillator output to the 
control grid cap of the RCA-6L7 first detector 
tube. Then adjust the first i-f transformer 
trimmers C-16 and C-17 so that the forward 
and reverse waves appearing on the Oscil- 
lograph coincide throughout their lengths and 
have maximum amplitude. The shape of the 
composite wave obtained from this operation 
is a true representation of the overall tuning 
characteristic of the i-f system, 


R-F Trimmer Adjustments 


Locations of the various antenna, detector and oscil- 
lator coil trimmers are shown by Figure 6. The test 
Oscillator should be removed from connection with 
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the i-f system and its output connected to the antenna- 
ground terminals of the receiver. No changes are to 
be made in the connections of the Oscillograph at the 
second detector. During the following adjustments, 
the Oscillator output should be regulated as often as 
is necessary to keep the oscillographic image as low 
as is practically observable. Adherence to this pro- 
cedure will obviate the broadness of tuning that would 
result from a.v.c. action on a stronger signal. Proceed 
with the adjustments as follows:— 


CALIBRATION 


Set the receiver range switch to Band A and rotate 
the station selector until the tuning condenser plates 
are in full mesh (maximum capacitance). Then move 
the main dial pointer until it points exactly to the 
horizontal line at the low frequency end of the Band 
A scale. Correct the setting of the vernier second 
hand pointer to read zero. 


BAND A 


(a) With the receiver range switch in its Band 
A position, tune the station selector until the 

. dial pointer is at a reading of 1720 ke. Adjust 
the test Oscillator to 1720 ke. (modulation “On” 
and Frequency Modulator disconnected) and in- 
crease its output to produce a registration on the 
Oscillograph. Carefully align the oscillator, 
detector and antenna trimmers, C-47, C-12 and 
C-3 respectively, so that each brings about 
maximum amplitude of output as shown by the 
wave on the Oscillograph. It will be neces- 
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(b) 


sary to have the timing control of the Oscillo- 
graph on “Int.” for this operation. After each 
trimmer has been peaked, the Oscillograph tim- 
ing control should be set to “Ext.” and the 
Frequency Modulator placed into operation 
with its connections to the Oscillator and 
Oscillograph made in accordance with Figure 
5. Turn the modulation switch of the Oscil- 
lator to “Off” and retune the Oscillator (in- 
crease frequency) until the forward and reverse 
waves show on the Oscillograph and become 
coincident at their highest points. Adjust the 
trimmers C-47, C-12 and C-3 again, setting 
each to the point which produces the best coin- 
cidence and maximum amplitude of the wave 
images. 

Remove the Frequency Modulator cable from 
the Oscillator and shift the signal frequency to 
600 ke. Place the modulation switch to “On”. 
Tune the receiver to pick up this signal, disre- 
garding the dial reading at which it is best re- 
ceived. Then insert the Frequency Modulator 
plug and retune the Oscillator (modulation 
“Off’) until the two similar forward and re- 
verse waves appear on the screen. For this 
adjustment, it is advisable to shift the Oscil- 
lator to its 200-400 kc. range using the third 
harmonic of the generated signal in order to 
obtain the desired range of sweep. The oscil- 
lator series trimmer, C-46, should then be ad- 
justed to produce maximum amplitude of the 
images. No rocking will be necessary on the 
station selector inasmuch as the signal frequency 


Figure 6—Trimmer Locations and Radiotron Socket Voltages 
Measured at 115 Volts A.C——No Signal—Volume Control Maximum 
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(a) 


(b) 


is being “wobbled” by the Frequency Modu- 
lator to produce the same effect. After com- 
pleting this adjustment, the trimmer C-47 
should be re-aligned as in (a) to correct for 
any change brought about by the adjustment 
of C-46. 


BAND B 


Advance the receiver range switch to its Band 
B position and tune the station selector to a 
dial reading of 6132 ke. Set the test Oscillator 
to this same frequency (modulation “On” and 
Frequency Modulator disconnected) and in- 
crease its output until a suitable indication is 
apparent on the Oscillograph. The Oscillo- 
graph should be adjusted for “Int.” timing. 
Then adjust the oscillator trimmer, C-45, to the 
point at which maximum amplitude of the 
image is obtained. Two positions will be found 
for this trimmer which gives such a maximum. 
The one of least capacitance is correct and 
should be used. This can be checked by tuning 
the “image” signal, which will be received at 
5212 ke. on the dial if the adjustment of C-45 
has been properly made. An increase in test 
Oscillator output may be necessary for this 
test. Its frequency should not be changed from 
6132 ke. nor any trimmer adjustments made 
on the receiver. 


Return the station selector to the 6132 ke. 
reading and align the detector, and antenna 
coil trimmers, C-11 and C-2 respectively, for 
maximum (peak) output as shown by the Oscil- 
lograph. No further adjustments are to be 
made on this band. 


BAND C 


(a) Turn the range switch of the receiver to its 


(b) 


Band C position and tune the station selector 
until the dial pointer reads 18,000 kc. Set the 
test Oscillator to the same frequency (modula- 
tion “On” and Frequency Modulator discon- 
nected) and regulate its output to the level 
required for convenient observation. Adjust 
the trimmer C-43 to the point producing max- 
imum output as indicated on the Oscillograph. 
Check for the presence of the proper “image” 
signal hy tuning the receiver to 17,080 kc. The 
18,000 ke. signal of the Oscillator will be re- 
ceived at this point if the adjustment of C-43 
has heen properly made by using the position 
of least capacitance which gives maximum re- 
ceiver output. It may be necessary to increase 
the output of the Oscillator in order to get an 
indication of the “image”. No adjustments 
should be made during this check. 

Return the receiver tuning to 18,000 ke., re- 
align C-43 if necessary, and then adjust the 
detector and antenna trimmers, C-10 and C-1, 
for maximum signal output as evidenced by the 
oscillographic image. No further adjustments 
are to be made on this band. 


ALIGNMENT WITH OUTPUT METER 


To align the receiver by means of an output indi- 
cator other than a Cathode-Ray Oscillograph will 
require the use of a standard test Oscillator, such as 
that recommended above, for the source of signals and 
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Figure 7—Universal Power Transformer Connections 


Pri. Res.—7.42 ohms, total 
Sec. Res.—274 ohms, total 


means of indication for the output. The RCA Neon 
Output Indicator, Stock No. 4317, will be found very 
satisfactory for such use. It should be connected 
across the voice coil circuit of the loudspeaker or 
across the output transformer primary. 


I-F Alignment 


Connect the test Oscillator to the control grid cap 
of the i-f tube. Advance the volume control of the 
receiver to its full-on position. Tune the test Oscil- 
lator accurately to 460 ( . and align the trimmers C-20 
and C-21 to give maximum receiver output. Regulate 
the Oscillator output during this adjustment so that 
the output indication is as small as can be conveniently 
observed. After completing the adjustments of these 
trimmers, re-connect the Oscillator so that it will feed 
into the control grid circuit of the RCA-6L7 first 
detector. Then tune the first i-f transformer trim- 
mers C-16 and C-17 for maximum receiver output. 


R-F Alignment 


After completing the i-f adjustments, it is advisable 
to correct the line-up of the circuits ahead of the 
first detector. The test Oscillator should be connected 
to the antenna-ground terminals of the receiver and 
the manual volume control turned to its maximum posi- 
tion. For each. adjustment, the Oscillator output 
should be maintained as low as possible in order to 
avoid broadness of tuning which would result from 
a.v.c. action on a stronger signal. 


Band A—This band should be aligned by supplying 
a 1720 kc. signal to the receiver, tuning the station 
selector to a dial reading of 1720 and adjusting the 
trimmers C-47, C-12 and C-3 to produce maximum 
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receiver output. The Oscillator should then be shifted 
to 600 kc. and the receiver tuned to resonate this sig- 
nal, disregarding the reading at which it is best received. 
Trimmer C-46 must then be adjusted, simultaneously 
while rocking the station selector backward and for- 
ward through the signal until the maximum output 
results from the combined operations. ©C-47 should 
be rechecked to assure that its adjustment has not 
changed because of the trimming of C-46. 


Band B—This band must be aligned at 6132 ke. by 
tuning the test Oscillator to such a frequency and 
turning the station selector to the 6132 ke. dial read- 
ing. Then tune the trimmer C-45 to produce maximum 
receiver output, using the setting of least capacitance 
which causes same. The presence of the proper 
“image” may be checked by tuning the receiver to 
5212 ke. at which point the 6132 ke. signal will be 
heard if the trimmer C-45 has been properly set to 
the position of least capacitance for maximum (peak) 
output. It may be necessary to increase the Oscillator 
output for this check. No adjustments are to be made. 
Return the station selector to the 6132 ke. dial mark- 
ing and trim capacitors C-11 and C-2 for maximum 
receiver output. No other adjustments are necessary 


on Band B. 


Band C—Change the receiver so that it is oper- 
ative and the dial reads 18,000 ke. on the “C” Band. 
Tune the test Oscillator to this same frequency. Then 
adjust the oscillator trimmer C-43 to produce max- 
imum (peak) output. Two positions of this trimmer 
will be found which conform with this requirement. 
The one of least capacitance is correct. Check for 
the presence of “image” response at 17,080 kc. by 
shifting the receiver tuning. If it is received at such 
a point, the trimmer C-43 has been correctly adjusted 
to the right peak. No adjustments are to be made 


during this check. Tune the receiver back to the 
18,000 kc. dial marking, readjust C-43 if necessary, 
and then tune the detector and antenna capacitors 
C-10 and C-1 for maximum receiver output. No fur- 
ther adjustments are necessary. 


Radiotron Socket Voltages 


The voltage values indicated from the Radiotron 
socket contacts to chassis on Figure 6 will serve to 
assist in the location of causes for faulty operation. 
Each value as specified should hold within + 20% 
when the receiver is normally operative at its rated 
supply voltage. Variations in excess of this limit 
will usually be indicative of trouble in the basic cir- 
cuits. The voltages given are actual operating values 
and do not allow for inaccuracies which may be 
caused by the loading effect of a voltmeter’s internal 
resistance. This resistance should be duly considered 
for all readings. The amount of circuit resistance 
shunting the meter during measurement will deter- 
mine the accuracy to be obtained, the error increas- 
ing as the meter resistance becomes comparable to or 
less than the circuit resistance. For the majority of 
readings, a meter having an internal resistance of 1000 
ohms per volt will be satisfactory when the range 
used for each reading is chosen as high as possible 
consistent with good readability. 


Universal Transformer 


The transformer used on some models of this re- 
ceiver is adaptable to several ranges of voltage as given 
under Rating C of Electrical Specifications. Its 
schematic and wiring are shown by Figure 7. Ter- 
minals are provided at the top of the transformer case 
for changing the primary connections to suit the volt- 
age being used. Note that a 110 volt tap is brought 
out separately for supplying a phonograph motor. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


STOCK List 
DESCRIPTION Paice 


RECEIVER ASSEMBLIES 


4427 | Bracket—High or low frequency tone con- 
trol or volume control mounting bracket. | $0.18 

5237 | Bushing—Variable condenser mounting 
bushing assembly—Package of 3........ 43 
11223 | Capacitor—Adjustable capacitor (C46).... A6 
P1202 1) Capacttor—22 MMid. (Coa... .. .. 24 
11289 | Capacitor—-50 MMfd. (C8).. .......... 26 
11291 | Capacitor-—11!5°MMfd. (C50)........... 24 
11317 | Capacitor—600 MMfd. (C34)........... 30 
3784 | Capicitor—900 MMfd. (C31)........... 30 
4409 | Capacitor—1120 MMfd. (C37)... ....... oy) 
11288 | Capacitor—1225 MMfd.. (C44)......... 30 
11316 | Capacitor—1225 MMfd. (C26)......... .40 
11287 | Capacitor—4500 MMfd. (C58)........ 30 
4907 | Capacitor—0.005 Mfd. (C40, C41)...... 38 
4868 | Capacitor—0.005 Mfd. (C33)....... Sel) AG 
4624 | Capacitor—0.01 Mfd. (C30).. ......... 54 
4937 | Capacitor—0.01 Mfd. (C39)........ ... 25 
$13.15) |} Capacitor—-0:01 5, Mid. (C38). 0. nt .20 
s196n | Capecitor— OOame inde (Gi). stares de toe 18 
4836 | Capacitor-—N 03 Mfd (C4, C13, C18, C23) 30 
4886 | Capacitor—.05 Mfd. (C24)..........6. .20 
4885 | Capacitor—0.1 Mid. (C7, C19, C27, C52). 28 
4841 | Capacitor—0.1 Mfd. (C6)...-........... ee 


STOCK List 
Ne DESCRIPTION Pate 


F170) Capacitor=—0/25 Mid: (C32). 24.4.4. 056. $0.25 
11203) Capacitor——1 0 Mid. (C83) ice. oko k a ca | 1.18 
5212 | Capacitor—18 Mfd. (C54)............. 16 
11215 | Capacitor pack—Comprising one 16 Mfd., 

two 10 Mfd., and two 8 Mfd. capacitors 

Co 8 MCS 6, 05 15 GIG see daca syd 3.85 
11318 | Capacitor pack—Comprising one .015 Mid., 

one .05 Mfd., one 10,000 Ohm resistor 

and one 27,000 Ohm resistor (C25, C28, 

Bee eM Ee de adore thecal 1.30 
11201 | Clamp—Cable clamp—located near variable 

tuning condenser—Package of 5....... .20 
11272 | Clamp—Cable clamp—located above an- 

betinam Celia Wietiespe).oge Authake. sue suelter exe a .10 
4693 | Clamp—Electrolytic capacitor clamp—for 

SCOC Komen eo Deen UREA it cnay eee ale nineties ili 
5215 | Coil—Antenna coil—A and C bands (L1, 

[LOU LISA GT SBR CH Ge OES Tie Se a aL 2.32 
5245 | Coil—Antenna coil—B band (L3, L4, C2) 1.58 
GRO Co Chale vcd (L20).% sc... 00. ok. 1.00 
5216 | Coil—Detector coil—A and C bands (L7, 

TG Semeeateerte2 Ss Oh mh Crd) icarere osc aati aye 2.34 
5246 | Coil—Detector coil—B band (L9, L10, C11) 1.62 | 


5217 | Coil—Oseillator coil—.A and C bands (L13, 
te ee Nia) em rah On AG 
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STOCK 
No. 


5247 
5214 


11205 
11219 


5226 
11710 
8041 


11220 


11221 


5112 
3706 
5159 
5175 
2731 
11305 
11300 
5033 
3118 
5027 
11151 
11250 
5249 
11273 
5250 
11222 
4794 
11197 
11198 
5224 
11236 


5238 
11218 


11216 
11217 


11213 
11212 
11211 


5243 
10194 


8054 
4422 


REPLACEMENT PARTS (Continued) 


List 
PRICE 


DESCRIPTION 


Coil—Oscillator coil—B band (L14, C45). 
Condenser—Three gang variable tuning 
condenser—(C5, C14, C48)........... 
Volume control! (R14) 00.6.5. sa oe ee oe 
Tone Control—High frequency tone con- 
trol. (R27) 0 one he eee a ee cena 


Lamp—Pilot lamp—Package of 5........ 


Lead—Shielded lead for antenna......-. 
Plate—I.F. or R.F. coil shield locking plate 
with screw—Package of 2..........--- 
Resistor—Voltage divider resistor—compris- 
ing one 3900 Ohm and one 4200 Ohm 
section (R31, R32). 200. neces eee 
Resistor—Voltage divider resistor—compris- 
ing one 50 Ohm, one 28 Ohm and one 


195 Ohm section (R28, R29, R30)..... 
Resistor—1000 Ohm—Carbon type—!l%4 
watt—(R2)—Package of 5..........-. 
Resistor—1800 Ohm—Carbon type—Y4 
watt—(R15)—Package of 5..........-. 
Resistor—2200- Ohm—Carbon type—l4 
watt—(R20)—Package of $.......-.... 
Resistor—5600 Ohm—Carbon type—l2 
watt—(R21)—Package of 5.2......... 
Resistor—10,000 Ohm—Carbon type—l1l 
watt—(R25)—Package of 5........+.-. 
Resistor—22,000 Ohm—Carbon type—l4 
watt—(R16, R17)—Package of 5...... 
Resistor—33,000 Ohm—Carbon type—‘o 
watt—(R24)—Package of 5.........-- 
Resistor—33,000 Ohm—Carbon type—1 
watt—(R23)—Package of 5..........-- 


Resistor—100,000 Ohm—Carbon type—l4 
watt—(R1, R3, R¥, R6)—Package of 5 
Resistor—150,000 Ohm—Carbon type—!4 
watt—(R19)—Package of 5........... 
Resistor—2.2 Megohm—Carbon type—l4 
watt—R9, R10, R11)—Package of 5... 
Shield—Choke coil shield............... 


Shield==R EW coilshield:-.aeeeeee ei 
Shield—Radiotron shield............... 
Shield—I.F. Transformer shield.......... 
Socket—Dial lamp socket............... 


Socket—4-contact Radiotron socket....... 


Socket—6-contact Radiotron socket....... 
Socket—7-contact Radiotron socket....... 
Switch—Low frequency tone control with 
power switch—(S11, $13)............ 
Switch—Range switch ($1, $2, 83, S4, 85, 
$64 S7,7S82S9NS1OM S12 in emt vancise 


Terminal—Antenna terminal assembly..... 


Transformer—Audio driver transformer 
CED) Ae aiere a tater w true ralate le weet nane terete hs 
Transformer—First intermediate frequency 
transformer (L16, L17, C16, C17)..... 
Transformer—Second intermediate  fre- 


uency transformer (L18, L19, C20, C21, 
22 RITE RS Jeli ese opel ol ete monemneier ere erate 
Transformer—Power Transformer—105/ 
125/150/210/250 volts—40-60 cycles.. 
Transformer—Power transformer—105-125 


volts—25-SO"cyclessii as citecerteeres een 
Transformer—Power transformer (T1)— 
105-125 volts—50-60 cycles........... 
DRIVE ASSEMBLIES 
Arm—Band indicator operating arm...... 
Ball—Steel ball for drive assembly—Pack- 
age- Of 20% vei. aerate Boyle Bia itiey eae 
Cam—Five position cam for station selector 
drive .assembly ise peeve tes ore iesstarasitete 
Clutch—Tuning condenser drive clutch as- 
sembly—comprising shaft, balls, ring, 
spring and washers assembled.......... 


$1.44 


1.00 


8048 
11334 
8045 
11631 
8044 
8046 


8050 


8053 


11793 


8051 
8049 


4669 


8047 


8052 
8042 


8059 
8060 
11304 


8058 
11189 


8056 
5039 


5040 


9620 
8057 


5211 
PLI9 
11319 
11192 
11276 
11379 
11346 
11347 
11382 

5210 
11348 
11193 


11381 
11349 
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DESCRIPTION 


Coupling—Flexible coupling for variable 
capacitor—(includes indicator shaft).... 
Dial—Dial scale with mounting rivets..... 
Disc—Drive disc and gear assembly....... 
Drive—Tuning condenser drive assembly 
completes ta: ice ee etek certs 
Escutcheon—Dial escutcheon with vernier 
SCale Pree ea eo ve ete etcin ore ube tenons 
Gear—lIndicator shaft drive gear and vernier 
idleri with,one-Springicsoleereaueee is ere 
Gear—Gear sector and band indicator op- 
erating link—(link connects to arm on 
band fewitch )etec ot ones oe te coset ete 
Indicator—Station selector vernier in- 
GICREOE -POINTEN aj a.s.< reels es vise este ele reece 
Indicator—Station selector indicator pointer 
Link—Complete with roller and spring.... 
Pinion—Vernier pointer drive pinion and 
AUC AGE GegD Ao oN Ne Shc MEO OOUSC 
Screw—No. 8-32 542” square head set screw 
—for variable condenser drive assembly— 
Package, Of f1Qn cs ace wietanetete eras orale 
Spring—Coil spring for indicator shaft drive 
gear and vernier idler (Stock #8046)... 
Spring—Coil spring for link—Package of 5 
Stud—Band indicator operating arm stud— 
Package of0 Jcpie oc, penne Jee) Peete te 


REPRODUCER ASSEMBLIES 


Board—Reproducer terminal board—(2 ter- 


‘gninals) \<.6) te esos teisss oveletstsh > terete ingeiage se 
Bracket—Output transformer mounting 

bracket Meiers cies catereral sc ste see aie) sesaere 
Cable—Reproducer cable—complete with 


connector 
Clamp—Cone rim clamp—Package of 4... 
Coil—Field coil, magnet and cone housing 


eee. © 0 0 6 © © 66-016 6,6 0 10 6 0 @ 6:16) 616 


GPP) arian oon Scns Orhan yh: alo cton 
Cone—Reproducer cone (L21).......... 
Connector—4-prong male connector plug 

for reproducet seas. vic cows ele > sieielas 
Connector—4-contact female connector 

socket for reproducer cable..........-. 
Reproducer—Complete .........+++-s0. 
Transformer—Output transformer— (T3, 
C40) Sard Le ee eee 


MISCELLANEOUS ASSEMBLIES 


Bolt—Speaker mounting bolt assembly— 
Package, of): 2)verscocuuctmommie rete shetetrsas 
Bracket—Radiotron tuning lamp mounting 
bracket—less clamp (Stock #11192).... 
Cable—Radiotron tuning lamp cable and 
plug—approximately 25” long......... 
Clamp—Radiotron tuning lamp mounting 
clamp—less bracket (Stock #11191).... 
Escutcheon—Radiotron tuning lamp es- 


CUtcheon! cy. aera ee ieee rior eae 
Escutcheon—Station selector escutcheon and 
Crystal dec letersi 
Knob—Station selector knob—Package of 5 


Knob—Volume control, tone control, power 
pa or range switch knob—Package of 
Resistor—1 Megohm—Carbon 
watt (R27)—Package of 5............ 
Screw—Chassis mounting screw assembly— 
Package oft4tary certo nie rat 
Screw—No. 8-32 %g” Headless cupped point 
set screw for knob (Stock $11346)— 
Package/ofilOnw a ne.cdervese alee arate 
Shield—Reproducer cover (shield)....... 
Socket—Tuning lamp socket and cover... 
Spring—Retaining spring for knob (Stock 
$11347)—Package: of 5.00 eo 5c. cee 


RCA VICTOR MODEL C 13-2 


Thirteen-Tube, Five-Band, A-C, Superheterodyne, Console Receiver 
SERVICE NOTES 


ELECTRICAL SPECIFICATIONS — 


FREQUENCY RANGES ALIGNMENT FREQUENCIES 

Brae ais ry die' si sls «so abe 140— 410 kc. Band source 150 ke. (osc.), 400 ke. (osc., det., ant.) 
UN) 1A as fai bea a 540— 1,800 kc. BandeAe so 600 kc. (osc.), 1,720 ke. (osc., det., ant.) 
aie bhuee ahs) Oe 1,800— 6,000 kc. Bancmiinsecte ds uns toe '.6,132 ke. (osc., det., ant.) 
Be eat ares wiethee 6 bis is 6,000—18,000 kc. Banderas Nea se. cee 18,000 ke. (osc., det., ant.) 
EWC DI A ha 18,000—60,000 ke. Berea as, ole SG its a nears No adjustments required 


VOLTAGE AND FREQUENCY 


Be NN eet Ga 5 “nev oar dws cht 9 d's nw Wiel el os Gee Mee nwr es alee pheiei views 105—125 volts, 50—60 cycles 
Ee re att tae Gat ated a a cla ‘ein oud e ew ah in. anarsvilaiaeayel eCPM ee wis wpoveie edo baie’ 105—125 volts, 25—60 cycles 
“airy CE SUI ie Oeil ESS 0 ae ae a gr 100—130/140—160/195—250 volts, 40—60 cycles 
RADIOTRON COMPLEMENT . 
NCO es eT ia ak 6 xy, 58.5 fs «Gren tie Bo we tO MMR ERT ENT SG 6 6 viaje a isle Che's Radio-Frequency Amplifier 
I SMe eh aed oP as, es 06a Mino & Gs asete to anars MIME er hier o epeviis\ial’s Mis'w ae. sip nb emanates First Detector 
RTI wa ob SUA) Ui a IA | rr Heterodyne Oscillator 
Co ARCH SETTING a 2 2 ley Oe aL 9 J First Intermediate Amplifier 
Nd May et ene Fcc e Sicdie & a.4) essai’ «lol ape year AMR ceeds «430.9 «sh a Second Intermediate Amplifier 
RT Nr ek dale fod dw. s\niele a/c) ew eiatlata CMRI S. eines wich .o.0 ce we 2 Second Detector and A.V.C. 
I Sirs Oe Tee ae Eke ae ofa oS dun isan! 6 eo. poke ORR Rts Davari: 5 nod v ghele'e « aetovwnete First Audio Amplifier 
mE OO Et MRR ta GI ais. six ‘s/n 4's ein 2.cra eo ete aes Peeve coe a cireln aier Ca Sietegeie Audio Driver Amplifier 
BE NOS ye ere ea aie oa ois de Va n'd.a's Oe Ce EMA SEG WG a e's areas Audio Driver Amplifier 
MOG reer. oie, 0c. 90,5 wks ote oO WERE Si dines, oi ane as eusaiae Power Output Amplifier 
OE ONE EIR TRE Rs ale ccm yale vu «is leeta ts a fapu nee cma eatin kb kd a's + SE adel asd Power Output Amplifier 
(OUET. US OYANIWE Se. eI lane) CoRR) A By a a og 2 De: Se wet ae een ea Full Wave Rectifier 
AO let here RIN EPs oleic a! avila oo Foe. dearer dhe: whales eee inte, ate ay nke Giakero ach a's Gicle ara aiels Tuning Indicator 
MISCELLANEOUS 
Pu VeT (CONSUIM DEON Ic sik sie aya slael ie ois 6s 8s 140 watts BOGGS peaker scr wierie hes es 3 12 inch, Electrodynamic 
RO IMASOOLLECHOUEDUEA Lele ue 5, via sir S240) g seid sje 10 watts Voice Coil Impedance......... 7.5 ohms at 400 cycles 
Bye PEA OULD ME ees aris 4 +. ian scutes Ais o/acee.s 15 watts Witey MEGIALe PTCQUENICY «cio ss doie ols nv eve oss 460 kc. 


MECHANICAL SPECIFICATIONS 


EES E s dig oh Get 4 ool Betocyts GAA Rae oe prema Bones, Airc Meret oiAaed eR OR Peis Ae oe ee 41 inches 


Sid Cae ee en On oh Sec sc aie level Gi-g- 4a eval nha eiaye vec toeialal Coy MA ole Mbe eee s oe tr a oe ea 264 inches 
1 EIINY a eit 8B Sig A, OIG CORO RRO CIM sana a ie ae TC MCRE RA O12 SAO PE RCL Crk PIE 1534 inches 
etme NG) Pea EOIN aa scarce cli Nie oh tah aerate otto 6 alellg eittsS\0\e%e ileus Sls, 9 Wid aie grendye,eceieve o's: ove woatics 100 pounds 
Wy eient (ohipping):< .loigiscs sds sie « Eas AAO IPO NS RI PR A OR REE ati Veoh Par a ir ONAL 153 pounds 
SO ASIEN AGED UTICTISIONS rr el oie oe fers <6 w oioct sonnel di wie Ses ole elaNie © Lie eta s 203% inches x 10! inches x 3!/2 inches. 
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GENERAL FEATURES 


Metal Tubes 


This receiver uses the new metal tubes which are 
much smaller in size than the corresponding glass 
types. The high frequency efficiency of these metal 
tubes is greater because of the shorter lengths of leads, 
lesser interelectrode capacitance and the more complete 
shielding of the metallic envelopes. Their rugged con- 
struction prevents breakage and reduces microphonic 
tendencies. The bases and sockets of all types have 
a standardized arrangement of connecting prongs. 


Receiver Chassis 


Service convenience has been a controlling factor in 
the layout of the chassis parts and wiring. The assem- 
bly of these various elements is such that the number 
of conductors is minimized with all important connec- 
tions being readily accessible. Further accessibility to 
all parts of the chassis is due to the open construction 
of the base and mounting supports. Trimmer adjust- 
ments are easily reached from the underside of the 


1700 * TO RECEIVER CHASSIS 


FIELD 
coi 


Figure 3—Loudspeaker Schematic and Wiring 


chassis. The r-f, detector and oscillator coils are identi- 
fied by markings on their bases, which for example read 
“AAO” to indicate the Band A, “antenna” and 
“oscillator” coils. 


ELECTRICAL 


The circuit is based upon the Superheterodyne prin- 
ciple. The radio frequency and audio frequency am- 
plification are balanced in such manner that the 
maximum of performance is obtained. The following 
general items cover the circuit arrangement and notable 
features involved :— 


Tuned Circuits 


Six adjustable tuned circuits are used in the i-f sys- 
tem, each resonating at 460 kc. A three section vari- 
able condenser tunes the secondary of the antenna 
transformer, the secondary of the detector input trans- 
former and the oscillator coil on all bands with the 
exception of D, which has only its detector and oscil- 
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Dial Drive 


The dial drive and station indicator system are of 
new and unique design. Five individual dial scales, 
each with full 180 degree band spread, are provided, 
one for use on each band. The scales are eccentrically 
arranged on a rotary disc and adapted to operate in con- 
nection with the band change switch so that as the 
switch is shifted to a certain band, the corresponding 
dial scale rotates into position. For other positions 
of the band switch, a similar scale selection takes 
place, there being only one scale visible at a time. The 
driving mechanism for the dial and condenser has 
tuning ratios of 10 to 1 and 50 to 1. Control may be 
interchanged hetween these two ratios by push-in opera- 
tion of a positive action clutch which is actuated by 
the tuning knob. From the clutch and ratio controlling 
mechanism, the drive system interlinks with the tuning 
condenser, main dial pointer and vernier dial pointer 
through means of fibre and brass gears. The ratio of 
vernier rotation to the main pointer is 20 to 1. An 
intermediate gear is used in the system to reduce gear 
back-lash. This gear is suspended in position with two 
tension springs which maintain the proper mesh at 
all times. A flexible coupling disc is used between the 
drive and the condenser shaft permitting the dial drive 
mechanism to be rigidly mounted to the chassis base. 


Tuning Condenser 


The variable tuning condenser is supported by a new 
design of shock-proof mount which has been developed 
by our engineers to minimize audio-frequency “howl” 
produced by chassis vibration. 


Power Transformer 


The transformer is assembled flat against the chassis 
base which acts as a radiating fin to disseminate the 
heat developed in the windings. An improved electro- 
static shield is used between the primary and secondary 
windings to reduce a-c line disturbances and to prevent 
the receiver from radiating into the line. 


Loudspeaker 


A super-sensitive 12 inch electrodynamic speaker is 
employed. It is correctly adapted to the cabinet design 
to assure the best possible acoustic performance. Elec- 
trical connection is made from the speaker to the 
chassis through a plug and connector attachment, per- 
mitting easy removal for servicing. 


CIRCUIT 


lator tuned. Each tuning range has its own group of 
r-f and oscillator coils, they being selected as desired 
by operation of the band-change switch. Trimmer con- 
densers are provided on all of the tuned circuits for 
use in obtaining precise alignment. 


Band D Tuning 


Special notice should be taken of the manner of 
tuning this band. The r-f stage is unused when the 
range switch is turned to its Band D position and the 
signal is fed fzom the antenna directly to the first de- 
tector input circuit. The inductance of this circuit con- 
sists of a short length of bus wire to which the antenna 
lead is tapped at a definite predetermined point. The 


total length of this inductive wire from the stator of 
the tuning capacitor to ground represents the secondary 
of a high frequency autotransformer, while the induc- 
tive section included between the antenna lead tap and 
ground forms the primary. Alteration of the dimen- 
sions and position of this wiring will change the tun- 
ing and alignment of the circuit, resulting in total 


RECTIFIER 
FILAMENT 
S VOLTS 


Figure 4—Universal Transformer Schematic and Wiring 


Pri. Res.—4.89 Ohms, Total 
Sec. Res.—165 Ohms, Total 


lack of operation or seriously poor operation. It is 
therefore necessary when servicing to avoid changes 
in the wiring which includes Band D detector and os- 
cillator r-f circuits unless the arrangement is restored 
to its exact original condition. Similar caution should 
be observed when exchanging by-pass condensers in 
these same circuits, since their values, physical posi- 
tions, length of leads, quality of dielectric etc. are 
critical and variations will definitely affect operation 
of the receiver. The small heater by-pass condensers 
and ground terminals installed at the tube sockets are 
very important in this respect. 


Oscillator Stage 

The heterodyne oscillator circuit used in this receiver 
is an improved type, having exceptional frequency 
stability and uniformity of output over its various tun- 
ing ranges. It operates on fundamental frequencies 
which are fed to the first detector hexode tube (RCA- 
6L7) on an auxiliary mixing grid. The oscillator gen- 
_ erates a signal which is at all times above the 
frequency of the incoming signal by 460 kc. As shown 
by the schematic diagram, the cathode of the oscillator 
tube is above ground potential for r.f., while the 
plate is effectively at ground potential. This particu- 
lar arrangement, together with the plate and screen 
series resistors, makes the circuit independent of sup- 
ply voltage variations in regard to stability and uni- 
formity of output. Separate coils are used for each 
of the tuning ranges. The switching of the different 
bands is such as to short circuit certain unused coils 
which would absorb energy from the circuits used. 


Intermediate Amplifier 


Two stages of i-f amplification comprising three 
tuned transformers and two RCA-6K7 tubes are ar- 
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ranged in cascade to operate at 460 kc. The trans- 
formers have their primaries as well as secondaries 
tuned by adjustable trimmer capacitors. These trim- 
mers are designed to resist moisture, temperature and 
other detrimental factors which may affect their ad- 
justments. Litz wire is used for the windings of the 
third transformer in order to provide the proper 
eficiency in driving the diode second detector. 


Detection and A. V.C. 


The modulated signal as obtained from the output 
of the i-f system is detected by an RCA-6H6 double 
diode tube. The audio frequency secured by this 
process is passed on to the a-f system for amplification 
and final reproduction. The d-c voltage which results 
from detection of the signal is used for automatic vol- 
ume control. This voltage, which develops across re- 
sistor R-18, is applied as automatic control grid bias 
to the r-f, first detector and i-f tubes through suitable 
resistance-capacitance filter circuits. The second diode 
of the RCA-6H6 is used to supply residual bias for 
these controlled tubes under conditions of little or no 
signal. This diode, under such conditions, draws cur- 
rent, which flows through R-18, R-19, and R-37, there- 
by maintaining the desired minimum operating bias on 
such tubes. On application of signal energy above a 
certain level, however, the auxiliary bias diode ceases 
to draw current and the a.v.c. diode takes over the bias- 
ing function. The cathode and the anode of the signal- 
a.v.c. diode have positive potential in respect to chassis- 
ground and cathodes of the a.v.c. controlled tubes when 
no signal is being received. 


Audio System 


Several stages of audio amplification provide excel- 
lent fidelity and wide range of volume both for short 
wave as well as on the standard and long wave 
bands. The high gain of the system has necessitated 
thorough shielding and careful manufacture. All wir- 
ing, transformers, etc., should always be placed as 
originally installed if it has been necessary to remove 
such for service purposes. Hum difficulties are likely 
to occur if this caution is not observed. Manual vol- 
ume control is by means of an acoustically tapered 
potentiometer which conveys the audio output of the 
second detector to the first a-f amplifier stage. This 
control has tone compensation produced by filters 
connected to two points thereon. This gives the cor- 
rect aural balance at different volume settings. A 
music-speech switch is provided in one of the volume 
control filter circuits for use in obtaining good speech 
intelligibility. On the speech position, the low fre- 
quency tones are reduced. A push-pull driver stage is 
used between the first a.f. and the Class AB output 
amplifier. A continuously variable high frequency tone 
control is shunted across the grids of the driver tubes. 
A sharp, high audio frequency cut-off is obtained by 
a tertiary winding on the audio output transformer 
and by the correct design of the driver and interstage 
transformers. This cut-off feature results in quieter 
operation by the, reduction of high frequency noise, 
especially on weaker stations. 


Rectifier and Filter 


An RCA-5Z3 full-wave rectifier tube is employed in 
the high voltage supply system. The loudspeaker field 


coil serves as a filter reactor in conjunction with high 
capacity, electrolytic condensers. Fixed bias voltages 
are made available at the filter output on a divider 
system, which is likewise well filtered with large ca- 
pacitors. 

Tuning Indicator 


A cathode-ray tube is used as a means of visually 
indicating when the receiver is accurately tuned to 
the incoming signal. This tube is of new design and 
comprises an amplifier section and a cathode-ray section 


built in the same glass envelope. The cathode-ray sec- 
tion consists of a conically shaped luminescent screen, 
upon which a pattern is formed by an effect of the de- 
tected signal after said effect has been amplified by the 
amplifier section which is fed from the detector diode 
circuit. The size of the pattern is determined by the 
strength of the signal voltage, so that any change of tun- 
ing may be readily observed in order to facilitate tuning 
to exact resonance. 


SERVICE DATA 


The various diagrams of this booklet contain such 
information as will be needed to isolate causes for 
defective operation. In general, the ratings of the 
resistors, capacitors, coils, etc. are indicated adjacent 
to the symbols signifying these parts. Identification 
titles such as R-3, L-2, C-l, etc., are provided for 
reference between the illustrations and Replacement 
Parts List. The coils, reactors and transformer wind- 
ings are rated in terms of their d-c resistances. Where 
the value is not given, the resistance is less than one 
ohm. 


Alignment Procedure 


The extensive frequency range of this receiver neces- 
sitates a more or less involved method of alignment. 
However, if the following directions are carefully 
applied, the normal performance of the instrument 
will be obtained. 

Circuits aligned by use of Cathode-Ray equipment 
will be as near to perfection as possible, hence this 
method is to be preferred in all cases. Alignment by 
other methods is oftentimes an approximation unless 
extreme care is taken and a good deal of time ex- 
pended. The oscillographic method is particularly ad- 
vantageous for trimming the i-f tuned circuits to obtain 
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Figure 5—Radiotron and Coil Locations 


the utmost in tone quality and at the same time the 
maximum of selectivity. Procedure to be followed 
when using a Cathode-Ray Oscillograph is therefore 
given in detail. Should this type of equipment be 
unavailable, a substitute indicator may be used, 
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Equipment 

The instruments required for placing this receiver 
in proper alignment should consist of an RCA Cathode- 
Ray Oscillograph, an RCA Full Range Oscillator, 
an RCA Frequency Modulator, a Tuning Wand and 
a non-metallic screw driver. These devices are illustrated 
and described on a separate page of this book. Thc 
Cathode-Ray Oscillograph is to be used as an output 
indicator to show precisely when the circuits are 
correctly aligned. The Full Range Oscillator is re- 
quired as the source of standard alignment signals 
at the various frequencies. Visual alignment is made 
possible through use of the Frequency Modulator, 
which in conjunction with the Oscillograph and Oscil- 
lator, causes the characteristic wave shape of the cir- 
cuit under test to be formed on the Oscillograph screen. 
The necessity for alignment and direction of required 
change may be tested with a Tuning Wand. It’s use 
is as follows:— 


The Tuning Wand, which consists of a bakelite rod having 
a small brass cylinder installed at one end and a core of 
finely divided iron at the other. may be inserted into a tuned 
coil to obtain an indication of the tuning. With a signal 
being supplied to the receiver at the alignment frequency of 
the circuit concerned, each end of the Wand should be 
placed through the center of the coil. Holes are provided 
in the r-f coil shields for this test. A change in tuning will 
be produced by the presence of the brass cylinder or iron 
core and consequent change of receiver output occurs. If 
there is a decrease of output when either of the two ends 
are inserted, the tuning is correct and will require no adjust- 
ment. However, should there be an increase of output due 
to the iron core and decrease with the brass cylinder, an 
increase in inductance or capacitance is indicated as necessary 
to bring the circuit into line. The trimmer involved should 
therefore be increased accordingly. If the brass cylinder end 
causes an increase in output, while the iron end causes a 
decrease, reduction of inductance will be necessary to bring 
the circuit into alignment. This will be equivalent to de- 
creasing the trimmer concerned. 


END OF CHANGE OF CHANGE ReQ’D IN 
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Brass hte eee peel Pe a Rone 
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I-F TRIMMER ADJUSTMENT 


Six trimmers are associated with the three i-f trans- 
formers. Their locations on the chassis are shown by 
Figure 7. Each must be aligned to a basic frequency of 
460 kc. The last i-f transformer should be adjusted 
first, the one preceding it second and the operation 
carried through successive stages until the first trans- 
former has been aligned. For such a process, it is 
necessary to feed the output of the Full Range Oscil- 
lator to the stages in their order of alignment, adjust- 
ing the trimmers of each and observing the effect at 
the second detector output on the Cathode-Ray Oscillo- 
graph. The most convenient point for connection of 
the Oscillograph is at the detector diode load circuit, 
with the vertical “Hi” terminal attached to the juncture 
of R-17, R-18 and R-19, and the “Gnd” to the chassis. 
The “Ext. Sync.” terminals of the Oscillograph should 
be connected to the Frequency Modulator as illustrated 
in Figure 6. A .001 mfd. capacitor installed in 
series with the Oscillator “Ant.” output lead will 
prevent the voltage constants of the stage being 
aligned from becoming upset. Proceed further as fol- 
lows :— 


(a) Place the receiver, Oscillograph and test Oscil- 
lator in operation. Set the receiver volume 
control to maximum and the range switch to 
Band “A”. Tune the station selector to a point 
where no interference is caused by local stations 
or the local oscillator, removing the 6J7 tube 
if necessary. Turn the Oscillograph vertica! 
“A” amplifier to “On” and advance the vertical 
gain control to its maximum position. Set the 
horizontal ““B” amplifier to “Timing” and con- 
trol its gain so that the luminescent spot sweeps 
a trace completely across the screen. Have the 
timing control adjusted to “Int.” 

(b) Attach the output of the test Oscillator to the 
control grid cap of the second i-f tube (RCA- 
6K7) and chassis ground. Tune the Oscillator 
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‘Figure 6—Alignment Apparatus Connections 


the signal produces a wave pattern on the 
Oscillograph screen, adjusting the Oscillograph 
frequency and range controls to give several 
complete cycles, the amplitude of which will 
afford an accurate peak indication. Cause the 
image formed to stand still on the screen by 
manipulation of the “Sync.” control. Use as 
low a signal output from the Oscillator as can 
be accurately observed at the Oscillograph. 
Then tune the two trimmers. C-30 and C-31 of 
the third i-f transformer to produce maximum 
amplitude (vertical deflection) of the oscillo- 
graphic image. Under this condition, the trans- 
former will be sharply resonated to 460 kc. 

(c) The Frequency Modulator should then be placed 
in operation and interconnected with the Full 
Range Oscillator by means of the shielded 
patch cord provided. Figure 6 shows the 
proper arrangement. Set the Frequency Modu- 
lator sweep range switch to its “Lo” position 
and turn the Oscillator modulation switch to 
“Off”. Change the timing (Sync.) control of 
the Oscillograph to “Ext.” and place the range 
switch to its No. 2 position. Then shift the 
tuning of the Oscillator so as to increase its 
frequency, until two distinct and similar waves 
appear on the Oscillograph screen and become 
coincident at their highest points. These curves 
will be found to occur at an Oscillator setting 
of approximately 540 kc. They will be identical 
in shape but appearing in reversed positions. 
Adjust the frequency control of the Oscillo- 
graph in order to cause the waves to conform 
with these requirements and to make them re- 
main motionless on the screen. This will require 
a setting of approximately '4 clockwise rotation 
of the frequency control. The trimmers C-30 
and C-31 should then be re-adjusted so that 
the two curves move together and become ex- 
actly coincident throughout their lengths, main- 
taining the maximum amplitude at which this 
condition can be brought about. 

(d) Leaving the equipment connected and adjusted 
as above, change the Oscillator output to the 
control grid cap of the first if tube (RCA- 
6K7). Adjust the two trimmers C-27 and C-28 
of the second i-f transformer until the forward 
and reverse waves appearing on the Oscillo- 
graph coincide throughout their lengths and 
have maximum amplitude. 

(e) Change the test Oscillator output to the control 
grid of the first detector tube (RCA-6L7) 
without disturbing the connections and adjust- 
ments of the other apparatus. Then align the 
trimmers C-23 and C-24 of the first i-f trans- 
former to produce waves of maximum coin- 
cidence and maximum amplitude. The shape 
of the composite wave obtained from this opera- 
tion is a true representation of the over-all 
tuning characteristic of the i-f system. 


ANTENNA, DETECTOR AND OSCILLATOR 


For Bands A and X, adjustments must be made at 
the high and low frequency ends of the range. On 
Bands B and C, alignment is required only at the high 
frequency end. Band D is permanently adjusted dur- 


to 460 ke. having its modulation switch turned 
to “On”. Regulate the output control until 
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ing manufacture, hence no alignment will be necessary 
in this range. Locations of the various antenna, detector 
and oscillator trimmers are shown on Figure 7. The test 
Oscillator should be removed from connection with 
the i-f system and its output attached to the antenna- 
ground terminals of the receiver. No changes are to 
be made in the attachment of the Oscillograph at the 
second detector. During the adjustments, the Oscil- 
lator output should be regulated as often as is necessary 
to keep the oscillographic image as low as is practically 
observable. Such procedure will obviate apparent 
broadness of tuning which would result from a.v.c. 
action on a stronger signal. The sequence of alignment 
should be Band A, Band X, Band B and Band C. 
Proceed with the adjustments as follows:— 


Calibration 


Set the receiver range switch to Band A and rotate 
the station selector until the tuning capacitor plates 
are in full mesh (maximum capacity). Then move the 
main dial pointer until it points exactly to the horizon- 
tal line at the low frequency end of the Band A scale. 
Correct the setting of the vernier second hand pointer 
to read zero. 


Band A 


(a) With the receiver range switch on its Band A 
position, tune the station selector until the dial 
pointer is at a reading of 1720 ke. Adjust the 
Oscillator to 1720 ke. (modulation “On” and 
Frequency Modulator disconnected) and in- 
crease its output to produce a registration on 
the Oscillograph. Carefully align the oscil- 
lator, detector and antenna trimmers, C-46, 
C-12 and C-3 respectively, so that each brings 
about maximum amplitude of output as shown 
by the wave on the Oscillograph. It will be 
necessary to have the timing control of the 
Oscillograph on “Int.” for this operation. Then 
shift the timing control to “Ext.” and place 
the Frequency Modulator into operation with 
its connections to the Oscillator and Oscillo- 
graph as shown on Figure 6. Retune the test 
Oscillatot (increase frequency) until the for- 
ward and reverse waves show on the Oscillo- 
graph and become coincident at their highest 
points. Adjust the trimmers C-46, C-12 and 
C-3 again, setting each to the point which pro- 
duces the best coincidence and maximum ampli- 
tude of the images. 

(b) Remove the Frequency Modulator cable from 
the Oscillator and shift the signal frequency to 
600 ke. Tune the receiver to pick up this 
signal, disregarding the dial reading at which 
it is best received. Then insert the Frequency 
Modulator plug and retune the Oscillator until 
the similar forward and reverse waves appear 
on the screen. It is advisable to shift the 
Oscillator to its 200—400 kc. range and use 
the third harmonic of the generated signal 
in order to obtain the desired range of sweep 
for this adjustment. The trimmer C-44 should 
then be adjusted until a point is reached where 
the waves have the greatest amplitude. It will 
be unnecessary to rock the tuning condenser 
for this operation inasmuch as the Frequency 
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(a) 


(b) 


(a) 


Modulator is automatically producing the same 
effect. After completing this adjustment, the 
trimmer C-46 should be realigned as in (a) 
to correct for any change in the oscillator high 
frequency tuning which has been caused by the 
adjustment of C-44. 


Band X 


Disconnect the Frequency Modulator and tune 
the test Oscillator to a frequency of 400 ke. 
(Modulation “On”). Place the receiver range 
switch in its Band X position and turn the 
station selector until the dial pointer reads 
400 kc. Adjust the Oscillograph timing control 
to “Int.” Then align each of the trimmers 
C-47, C-13 and C-4 to the point producing 
maximum output at the Oscillograph. Place 
the Frequency Modulator in operation and 
attach it to the Oscillator in the normal man- 
ner. Change the Oscillograph timing to “Ext.” 
Increase the frequency of the Oscillator (modu- 
lation “Off”) until the two waves appear and 
become coincident at their highest points, ap- 
proximately at 462 kc.. They may be made 
to remain stationary on the screen by manipula- 
tion of the Oscillograph range switch and fre- 
quency control. Readjust the three trimmers 
C-47, C-13 and C-4 to give maximum ampli- 
tude and complete coincidence of the waves. 
Change the test Oscillator so that it delivers 
a signal of 150 ke. with the Frequency Modu- 
lator disconnected. Tune this signal on the 
receiver which has previously been set to Band 
X, disregarding the dial reading at which the 
signal is best received. Then interconnect the 
Frequency Modulator with the Oscillator and 
retune the latter to the point at which the two 
similar waves appear on the screen. Adjust 
the trimmer C-48, for maximum amplitude of 
the wave images. Rocking of the tuning con- 
denser will not be necessary as the Frequency 
Modulator duplicates such an operation. Re- 
peat the alignment of C-47 as outlined in (a) 
to correct for any reflective error brought about 
by the adjustment of C-48. 


Band B 


Advance the receiver range switch to its Band 
B position and tune the station selector to a 
dial reading of 6132 ke. Set the test Oscillator 
to this same frequency (Modulation “On” and 
Frequency Modulator disconnected) and in- 
crease its output until a suitable indication is 
apparent on the Oscillograph. Then adjust the 
trimmer C-42 to the point producing the max- 
imum amplitude of the image. Two positions 
will be found on this trimmer which causes 
maximum amplitude. The one of least capac- 
itance is correct and should be used. Check for 
the “image” signal, which will be received at 
5212 kc. on the dial if the adjustment of C-42 
has been properly made. An increase in Oscil- 
lator output may be necessary for this test, 
however its frequency should not be changed 
nor any trimmer adjustments made on the re- 
ceiver. 
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(b) Return the station selector to the 6132 kc. 
reading and align the detector and antenna 
trimmers C-11 and C-2 respectively, for max- 
imum (peak) output as shown by the Oscillo- 
graph. No further adjustments are to be made 
on Band B. 

Band C 


Turn the range switch of the receiver to its 
Band C position and tune the station selector 
until the dial pointer reads 18,000 ke. Set the 
test Oscillator to this same frequency (Modu- 
lation “On” and Frequency Modulator discon- 
nected), regulating its output to the level 
required for convenient observation. Adjust the 
trimmer C-41 to the point producing maximum 
output as indicated on the Oscillograph. Check 
for the presence of “image” signal by tuning 
the receiver to 17,080 ke. The 18,000 kc. signal 
of the Oscillator will be received at this point 
if the adjustment of C-41 has been properly 
made, using the position of minimum capaci- 
tance giving maximum receiver output. It may 
be necessary to increase the output of the 
Oscillator in order to get an indication of the 
“image”. No adjustments should be made 
during this check. 
Return the receiver tuning to 18,000 ke., re- 
align C-41 if necessary, and then adjust the 
detector and antenna trimmers C-10 and C-l 
for maximum signal output as evidenced by the 
oscillographic image. No further adjustments 
are to be made on Band C. 

Band D 
No adjustments are required on this band. 


Output Meter Alignment 


To align the receiver by other methods than that ex- 
plained above will require the use of a standard test 
oscillator, such as the Stock No. 9595, and a suitable 
output indicator, such as the Stock No. 4317. The indi- 
cator should be connected either to the voice coil circuit 
or across the output transformer primary. For each ad- 
justment, the volume control should be maintained at 
maximum and the Oscillator output regulated until the 
indication is barely perceptible. The smaller the amount 
of glow, the more accurate will be the indication. The 
signal level will also be below the range of the receiver 
a.v.c., preventing broadness of tuning. 

|-F Adjustments—Connect the output of the test 
Oscillator from the RCA-6L7 first detector control grid 
to chassis-ground and adjust its frequency to 460 ke. 
Tune the receiver to Band “A”, setting the station 
selector at a point where no interference is received 
from local stations or the local oscillator. Then tune 
the i-f trimmers C-31, C-30, C-28, C-27, C-24 and 
C-23 in order, each for maximum indicated receiver 
output. 

R-F Adjustments—Connect the Oscillator output to 
the antenna-ground terminals of the receiver. Keep 
the output indicator attached to the receiver output as 
above. For each adjustment, use the minimum signal 
which will give a perceptible indication on glow in- 
dicator. 


(a) 


(b) 


BAND A 
(a) Set the range switch of the receiver to its Band 
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A position and tune the selector to a dial read- 
ing of 1720 ke. Tune the Oscillator to this same 
frequency and adjust trimmers C-46, C-12 and 
C-3 to produce maximum indicated receiver out- 


put. 

Shift the Oscillator to 600 kc. and tune the re- 
ceiver to pick up this signal, disregarding the 
dial reading at which it is best received. Then 
adjust trimmer C-44, simultancously rocking the 
tuning control backward and forward through 
the signal, until maximum output is obtained 
from the combined operations. Repeat the 
alignment of C-46 as in (a) to correct for any 
change caused by adjustment of C-44. 


BAND X 


Change the range switch to its Band “X*’ posi- 
tion. Tune the receiver to read 400 kc. and 
set the Oscillator to produce this same fre- 
quency. Adjust trimmers C-47, C-13 and C-4 
to produce maximum receiver output. 

Shift the Oscillator frequency to 150 ke. and 
tune the receiver to pick up this signal, disre- 
garding the dial reading at which it is best re- 
ceived. Then tune the oscillator series trimmer 
C-48, simultaneously rocking the tuning control 
(receiver) backward and forward through the 
signal, until maximum output results from the 
combined operations. Repeat the alignment of 
C-47 as in (a) to correct for any change caused 
by the adjustment of C-48. 


BAND B 


Place the receiver range switch in its Band “B” po- 
sition and tune the station selector to a dial reading of 
6132 ke. Set the frequency of the Oscillator to 6132 ke. 


(b) 


(a) 


(b) 
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Figure 8—Selector Dial Change Mechanism 


Then adjust trimmer C-42 to give maximum receiver 
output. Two positions may be found which fulfill this 
condition. The one of least capacitance is correct. To 
assure that the right peak has been used; tune the re- 
ceiver to 5212 ke. and increase the Oscillator output. 
The “image” of 6132 ke. will be received at this point 
if C-42 has been adjusted to the proper point of maxi- 
mum output. No trimmer adjustments are to be made 


during this check. Return the receiver tuning to 6132 
kc., readjust C-26 if necessary, and then tune the de- 
tector and antenna coil trimmers, C-11 and C-2 to pro- 
duce maximum (peak) receiver output as indicated on 
the glow meter. 


BAND C 


Turn the receiver range switch to its Band “C” posi- 
tion and set the tuning control to a dial reading of 
18,000 ke. Tune the Oscillator to this same frequency. 
Adjust the oscillator parallel trimmer C-41 to produce 
maximum receiver output. Two positions of the trim- 
mer will be found which fulfill such a condition. The 
one of least capacitance is correct. To assure that the 
right position has been used, check for the “image” of 
the 18,000 kc. signal which will be received at 17,080 
ke. on the dial if C-41 is correctly adjusted. An in- 
crease in Oscillator output may be necessary. No 
trimmer adjustments should be made during this check. 
Return the receiver tuning to 18,000 ke., readjust C-41 
if necessary, and then tune the detector and antenna 
trimmers C-10 and C-1 to give maximum receiver out- 
put. 


Dial Adjustment 


Figure 8 illustrates the relations of the various parts 
of the dial mechanism when it is in its A—Broadcast 
position and the range switch is likewise turned to its 
Band A setting. In re-assembling the dial after repair, 
see that the gears are meshed in accordance with the 


SS 
= 7 7 A 
Figure 9—General Phonograph Connections 


INSTALLATION 


Change the receiver circuits and add phonograph 
connections to conform with the above schematic. 
Thoroughly shield leads where indicated, keeping 
them clear of a-c circuits and transformers. Place 
transformer T so as to obtain minimum lengths of 
secondary leads and mount it in the position which 
does not cause hum. 


PARTS REQUIRED 
M—Magnetic Pickup 


= = >= 


P—Phono Turntable 


, ee bape ance Mechanism 
olume Contro 
mS. Pee Siameniedeics 


T—Phono Input 
Transformer—Stock 
No. 7445 


RT—Variable Resistor 
—0 to 10,000 ohms 


diagram, at the same time noting that the lever which 
is attached to the range switch shaft is in the position 
as shown. 


Phonograph Attachment 


The audio system of this receiver may be adapted 
for use in the reproduction of phonograph records by 
proper connection and arrangement of an external 
turntable and its associated accessories. The relatively 
high amplification due to the number of a-f stages 
employed, necessitates that great care be taken when 
the circuits are changed for phonograph input. It is 
recommended that the pickup used be fed directly 
to the grid circuit of the first audio stage, with suitable 
switching installed for changing between radio and 
phonograph operation. Diagrams covering suggested 
methods of phonograph attachment are given in Fig- 
ures 9 and 10 with installation details. Hum may 
possibly be encountered from lack of shielding and 
improper placement and shielding of the input trans- 
former if these items are not taken care of during re- 
arrangement of the circuits. All wiring should be 
installed in a substantial and permanent manner. 


Radiotron Socket Voltages 

The voltage values indicated from the Radiotron 
socket contacts to ground on Figure 7 will serve to 
assist in locating causes for faulty operation when 
existent. Each value as specified should hold within + 
20% when the receiver is normally operative at the 
rated supply voltage. Variations in excess of this limit 
will usually be indicative of trouble in the basic cir- 
cuits. The voltages given on the diagram are actual 
operating values and do not allow for inaccuracies 
which may be caused by the loading effect of a volt- 
meter’s internal resistance. This resistance should be 
duly considered for all readings. The amount of circuit 
resistance shunting the meter during measurement will 
determine the accuracy to be obtained, the error in- 
creasing as the meter resistance is comparable to or 
less than the circuit resistance. For the majority of 
readings, a meter having an internal resistance of 1000 
ohms per volt will be satisfactory when the range used 
for each check is chosen as high as possible consistent 
with good readability. 


Universal Transformer 

The wiring of the special transformer used in some 
models of this receiver is given by Figure 4. This 
transformer is adaptable to several ranges of voltage, 
hence, in cases of receiver inoperation, the connections 
should be checked to assure that they are correct for 
the voltage being used. 


pa = 


DUO JUNIOR 
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Figure 10—Duo Junior Connections 
INSTALLATION 


Arrange connections from Duo Junior output 
cable to receiver so that completed wiring is in 
accordance with schematic above. Add two jumpers 
shown by heavy full lines to Duo Junior Radio- 
Phono switch. Keep all leads as short as possible 
and well shielded where indicated. 


PARTS REQUIRED 
Model R-93—Duo Junior Phonograph 
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MODEL C13-2 
REPLACEMENT PARTS. 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


STOCK 
No. 


DESCRIPTION 
RECEIVER ASSEMBLIES 


Bracket—Low frequency tone control switch, 
volume control or high frequency tone 
control mounting bracket 

Bushing—Variable capacitor mounting as- 

sembly—Package of 3 

Cable—Radiotron tuning lamp cable com- 

plete with socket 

Ca aiid Was creeks capacitor— (C44, 

48 

Capacitor—14 Mmfd. (C39) 

Capacitor—22 Mmfd. (C8) 

Capacitor—50 Mmfd. (C16,C21) 

Capacitor—115 Mmfd. (C7, C50, C52).. 

Capacitor—200 Mmfd. (C77) 

Capacitor—325 Mmfd. (C45) 

Capacitor—400 Mmfd. (C36, C37, C51).. 


Capacitor—800 Mmfd. (C15)........... 


Capacitor—900 Mmfd. (C66) 

Capacitor—1300 Mmfd. (C43) 

Capacitor—4500 Mmfd. (C40, C57) 

Capacitor—.005 Mfd. (C73, C75) 

Capacitor—.005 Mfd. High frequency tone 
control capacitor (C71) 

Capacitor—.007 Mfd. (C72) 

Capacitor—.01 Mfd. (C64) 

Capacitor—.01 Mfd. (C38, 

Capacitor—.01 Mfd. (C74) 

Ca setae Mfd. (C5, C17, C25, C29, 

Capacitor—.05 Mfd. (C60) 


Capacitor—.1 Mfd. (C19, C58) 


Capacitor—.1 Mfd. (C14, C20, C26, C32, 


33) 

Capacitor—.25 Mfd. (C9) 

Capacitor—.25 Mfd. (C69) 

Capacitor—10 Mfd. (C53) 

Capacitor—18 Mfd. (C54) 

Capacitor Pack—Comprising one 10 Mfd., 
one 20 Mfd., and two 8 Mfd. capacitors 
C55, C56, C65, C67) 


‘Capacitor ere pa hee one .015 Mfd. 


and one .05 M capacitor and one 
27,000 ohm and one 10,000 ohm resistors 
C62, C63, R22, R23) 

Clamp—Cable clamp—Located on top sur- 
face of chassis near variable tuning con- 
denser 

Clamp—Electrolytic capacitor mounting 
clamp—for Stock No. 11204 

Coil—Antenna coil—A and C Bands— 
(L1, L2, L5, L6, Ci, C3) 

Coil—Antenna coil—X and B Bands—(L3, 
L4, L7, L8, C2, C4) 

Coil—Detector coil—A and C Bands— 
L9, L10, L13, L14, C10, C12) 

Coil—Detector coil—X and B Bands—(L11, 
Li? LIS, C16, Cri, Cra ee 

Coil—Oscillator coil—A and C Bands— 
(125,127. C419 C46) 

Coil—Oscillator coil—X and B Bands— 
(L26, L28, L29, C42, C47) 


| Coil—Oscillator coil—D Band—(L24).... 


Condenser—3 gang variable tuning con- 
denser—(C6, C18, C49) 

Lamp—Pilot lamp—Package of 5 

Lead—Shielded lead for antenna 


Plate—I.F. or R.F. coil shield locking plate 
—Package of 2 

Resistor—1000 ohms—Carbon type —\l4 
watt (R3, R10, R28)—Package of 5.... 

Resistor—1000 ohms—Flexible type—(R12, 
R16)—Package of 5 


List 
PRICE 


STOCK 
No. 


11283 
3381 
5114 
8070 

11305 
8065 
5033 

11300 

11282 
8064 
3118 


11281. 


5158 
3033 
4241 
11151 
11209 


DESCRIPTION 


Resistor—1200 ohms — Carbon type — 14 
watt—(R24)—Package of 5 
Resistor—10,000 ohms—Carbon 
watt (R26)—Package of 5 
Resistor—15,000 ohms—Carbon 
watt (R2) 
Resistor—22,000 ohms—Carbon 
watt (R25)—Package of 5 
Resistor—22,000 ohms—Carbon 
watt (R35)—Package of § 
Resistor—27,000 ohms—Carbon 
watt (R7)—Package of 5 
Resistor—33,000 ohms — Carbon 
watt (R29)—-Package of 5 
Resistor—33,000 ohms—Carbon type—1/10 
watt (R6)—Package of 5 
Resistor—56,000 ohms—Carbon type—1/10 
watt (R8&)—Package of 5 
Resistor—82,000 ohms—Carbon type—l 
watt (R34)—Package of 5 
Resistor—100,000 ohms—Carbon type—l4 
watt (R11, R13, R14)—Package of 5.. 
Resistor—100,000 ohms—Carbon type— 
1/10 watt (R1, R9)—Package of 5.... 
Resistor—220,000 ohms—Carbon type—l4, 
watt (R37)—Package of 5 
Resistor—1 megohm—Carbon type—|% watt 
(R5)—Package of 5 
Resistor—1.5 Megohms—Carbon type—l4 
watt (R15)—Package of 5 
Resistor—2.2 megohm — Carbon type — 14 
watt (R19, R20)—Package of 5 
Resistor—Voltage divider resistor — Com- 
prising one 4100 ohm, one 4700 ohm, 
one 50 ohm, two 33 ohm and one 124. 
ohm sections—(R31, R32, R33, R36, 
R38, R39) 
Shield—Antenna, 
coil shield , 
Shield—Intermediate frequency transformer 
shield 


Dectector or Oscillator 


Socket—4 contact rectifier Radiotron socket 

Socket—6 contact Radiotron socket—For 
first audio or driver radiotrons—(6C5).. 

Socket—7 contact Radiotron socket—For 
6K7, 6H6, or 6F6 radiotrons 

Socket—7 contact oscillator Radiotron (6J7) 
socket 

Socket—7 contact First Detector Radiotron 
(6L7) socket 

Socket—Dial lamp socket 

Switch—Low frequency tone control switch 
and power switch ($12, $14) 

Switch—Range switch—(S1, $2, $3, 5S4, 
$5, S6, $8, S9, $10, $11, $13) 

Terminal—Antenna terminal board 
clip with insulating strip and rivets 

Tone Control—High frequency tone con- 
trol—(R27) 

Saar tat driver transformer— 

3 

Transformer—First Intermediate frequency 
transformer—(L17, L18, C23, C24).... 

Transformer—Interstage Audio transformer 
—(T2) 

Transformer—Power transformer—105-125 
volts 50/60 cycles—(T1 

Transformer—Power transformer—105/125 
volts 25/50 cycles 

Transformer—Power transformer—105/ 
125/150/210/250 volts 40/60 cycles.... 


and 


REPLACEMENT PARTS (Continued) 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


STOCK List STOCK List 
Nic. DESCRIPTION Paar Won DESCRIPTION PRICE 
11206 Te AE Secaree ure pu i | a ate gras a aate, tuning lamp mounting 
transformer— : 3 LOPS a ce G : racket——Iessiclamp science tee iL 12 
5230 | Transformer—Third Intermediate frequency 11192 | Clamp—Radotron Bea lamp mounting 
COE gee L22;.C36.,C3 8 -Cet: oe ee Pee rec bracket Ro cinin acre ee 12 
SES LO lees lichs! eel elelie (9) elewe fekale eve oheiee a . Over Neprogucer COVED aan ieee ee 82 
11205 | Volume Control—Complete (R21)....... | 1.30 | 11276 | Escutcheon—Radiotron tuning lamp escutch- 
COIN apavaliass (0. a gel veh ataei ever stetetarn eaeereeen .40 
= ea hy ee ee 49 11379 ee ron selector escutcheon and 
vanes } Salmaepe eke, oie : DY SUG S ovela sienis. 0: sieteistete 4) cledetereesuereie cee 1.08 
10194 eer ee for drive assembly—Pack- 05 11346 | Knob—Station selector knob—Package of 
Rt ah Aa Be Tt Mt aN aM TN MOM) es eae 4, wv 4 & ce. » sha duvere SE as 
8054 | Cam—Five position cam—For station selec- 11347 | Knob—Volume control, tone control range 
Coma@rivesesembly ore ctv cs svc akccs « 28 ae teh eae Pack 
4422 | Clutch—Tuning condenser drive clutch as- vere ah ae Ses 75 
Hy=G Me : teh chats ete meliTeSs bieir 6 rei n nrole Eres’ Ge kin eee : 
ae er ey ee 1.00 11382 | Resistor—1 megohm—Carbon type—1/10 
8048 | Coupling—Flexible coupling for variable Spee eo eaeeee cy hice 
capacitors—Includes indicator shaft..... .70 age of 5 (R30)..... US ae Brey ht OEE ee ee 75 
11336 | Dial—Dial scale with mounting rivets.... .60 5210 | Screw—Chassis mounting screw assembly— 
8045 | Disc—Drive disc and gear assembly....... 46 Package of 4. ppp ales SOS TS ee ae .16 
11380 | Drive—Tuning condenser drive assembly 11348 | Screw—8-32x7/16” Headless cupped point 
OM CLG er aie wars Sain iuieke Cars sae. disls 2 « 6.35 set screw for knob No. 11346—Package 
8044 | Escutcheon—Dial escutcheon and vernier : of 10..... SOG BO COO DC OR SOD GOOD 32 
LPNS a Sa Fon, Hied Gaile? We Ca er 1.08 | 11381 | Socket—Radiotron tuning tube socket and 
8050 Gear—Gear sector and band indicator Op- cover cece CB clo.Gic aiehebeissinvola tie: sierieyey lence 45 
erating link—(Link connects to arm on 11349 | Spring—Retaining spring for knob (Stock 
BAT SWICCIN Dict pie in GEREN Pits rev Av Set esi a! bio Pi le No. 11347)—Package of 5........000- 15 
8046 | Gear—Indicator shaft drive gear and ver- 
nier idler with One spring... .56).0 5 es she REPRODUCER ASSEMBLIES 
8053 | Indicator—Station selector vernier pointer. 12 3059 | Board—Terminal board (2 terminals).... 4 
11793 | Indicator—Station selector indicator pointer a Soe0t) Hracket—Ountput transformer!/mounting 1 
8051 | Link—Complete with roller and spring.... 30 Beck eta eG. eis ae ean Me 14 
8049 eg alee pointer drive pinion and 55 | 11200 Cable—Reproducer cable.........ceceee. 50 
CURLS Sines RUS A Aa ae ay eee ae ; . 
: a 8058 | Clamp—Cone rim clamp—Package of 4.... 44 
169 | Seance nla al iB." | as | 189 | ColtFetd colmamer and cnc housing | 
Sor pai ; sniie: Fret 1) ae mi MMMM IRE SIE) Dibeielic: ote. aicel'e' c 1o,.s0 sViedle isfeiare;leliolieligiel os /ai'auene 10.6 
8047 cr gti ae ee ec 8056, | Cone—Reproducer cone (L30).......... 1.58 
No 8046) 12 5039 gent contact male connector for 
Zs ies Sih oie te ee eae oat a So I a a : REPLOGUCCIy os, ois cutee ls ote al eter aeteteinne 25 
$002 | Ses nand ak atthine meats > | 3 | soso | connec cote conecioe 
Pack £5 25 Feproducer Cable 2. is:5\4e s'seis sms epic ae ole wh) 
Soe Lon ea scars eS ; 9620 | Reproducer—Complete ............200. 16.32 
MISCELLANEOUS ASSEMBLIES 8057 Output transformer (T4, a 
5211 | Bolt—Reproducer mounting bolt assembly — Bar 68 in Or sre erie ee ; 


Packages. Gl 2 ats srs-s oc welt» 0:4 He a ae 24 
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RCA VICTOR MODEL C 15-3 


Fifteen-Tube, Five-Band, A-C, Superheterodyne Receiver 
| SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


FREQUENCY RANGES ALIGNMENT FREQUENCIES 

ira] 0 Se eee i a 140— 410 ke. [CEUs ta DD, Gas Oe) RNR SR 150 ke. and 400 ke. 
Bee OP bk a ees Oe ss 540— 1,800 kc. jo trae peda Ns Latah ey ee 600 kc. and 1720 ke. 
BULTEL Bh ca I ae 1,800— 6,000 kc. ARG Gs (oj cael, Chk est Ree Pea ee a oe @27Gl52,.ke: 
ol a 0 ee rs 6,000—18,000 ke. REEDS O16 fe SOT, GIO ae hs i aca a 18000 ke. 
hs | a oa 18,000—60,000 ke. LATO eee Paice iybene ha soe ars none required 


VOLTAGE AND FREQUENCY 


SONY Aa ee ne ee a 105—125 volts, 50—60 cycles 
PM eG Wiiadie. sua ole, s 4 ad Res tee 105—125 volts, 25—60 cycles 
Cato CE SS ao Ser ae ar cre Pent 100—130/140—160/195—250 volts, 40—60 cycles 


RADIOTRON COMPLEMENT 


Be Ore  P Ue ag a ous | 9 d's wR ek. gn. 5: Radio-Frequency Amplifier 
io) Exccse eph: Of tig. Aone On 1 are een «iy Oe a a cere First Detector 
OSES GaIn OSS ai TELS <I ee Chaco Heterodyne Oscillator 
Cy Evol) 7b ant tale LC re eo) oe Ree ere . .First Intermediate Amplifier 
Or) SLUG SSA So ye A er ee nec ory aes Oe ae Second Intermediate Amplifier 
Oo) 2S Cross ONE 0 IS 2 a neers! <<" 2 L, Automatic Volume Control Amplifier 
MeO Oi cee Wier a eSB ea sick 4s 4» eels AI ah ws Hele vie HOw dt Automatic Volume Control 
ee el AO te re ee a te. . oss oe LI, Sle OL. ee Second Detector 
PO) Lovells Oris ie hone, ene! © Ae Re SG. US |” Nl en First Audio Amplifier 
LD Uk Gia! Ss ee oe BRIE laf) 6 bial vie oy DSR ERGs |, Pe Be, Audio Driver Amplifier 
cl) NCIS et GPR (Ete, nial © Ve OC Ane ey De ena cc \ea rr r Audio Driver Amplifier 
PM NO Ores ed ee te Fg iid vid, ae OE Mel ys, te Usk Power Output Amplifier 
(oy) AMAR REET SS, 2000 One ns Cee cee Ce, 5.) oe rr ae Power Output Amplifier 
ot! US Gy gia ete Ne (en A Or eee se tS oy Oe ns re Full Wave Rectifier 
CEL) LOTR CSTE Ct SRO SOUR OR A eo or oy 0 Tuning Indicator 
MISCELLANEOUS 
Power, CONsumpliOn-.. 7 .< 222.4 beans sk 145 watts Loudspeaker ott win) 4 sais oh 12 inch, Electrodynamic 
Bimcistorted Output acasc ss seg Hee: he | 10 watts Voice CoilsImpedance ».... 2... 7.5 ohms at 400 cycles 
Pa earOin SOMME Mbt ty ay ote SAR Es a. 15 watts intermediate Prequency bcc ee sie eck 460 ke. 


MECHANICAL SPECIFICATIONS 


CABINET DIMENSIONS 


Ie GING SG Weigh GERM rc. 0 Ne hes Se enn ee nite SOL). | a a ne. 42 inches 
MELCTSO co Batede ieee BOs NE Ct Sena aE Rese eh ene si re oe 293% inches 
De Danes en ate ee Ra oe 2 oss isin alk uc be MEA ee Sw tee de 155 inches 
Dy eight il Net) marevan ce. as oe. Sats an x oon ye ERE SEI tcc EE” cacti ee) See 113 pounds 
Decie Ree COMI DING) meme ew rae etl sce Us desalala Rates oes sade clea vale oe EPS Rts = Socteehen te Ra 165 pounds 
Glassig Base ize fe oe cae a ip Behan Re Dea ue ary OTe ATR VOR 20% inches x 10! inches x 3!4 inches 
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Figure 2—Chassis Wiring Diagram 


GENERAL FEATURES 


Metal Tubes 


This receiver uses the new metal tubes which are 
much smaller in size than the corresponding glass 
types. The high frequency efficiency of these metal 
tubes is greater because of the shorter lengths of leads, 
lesser interelectrode capacitance and the more complete 
shielding of the metallic envelopes. Their rugged con- 
struction prevents breakage and reduces microphonic 
tendencies. The bases and sockets of all types have 
a standardized arrangement of connecting prongs. 


Receiver Chassis 


Service corivenience has been a controlling factor in 
the layout of the chassis parts and wiring. The assem- 
bly of these various elements is such that the number 
of conductors 1s minimized with all important connec- 
tions being readily accessible. Further accessibility to 
all parts of the chassis is due to the open construction 
of the base and mounting supports. Trimmer adjust- 
ments are easily reached from the underside of the 
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Figure 3—Loudspeaker Schematic and Wiring 


chassis. The r-f, detector and oscillator coils are identi- 
fied by markings on their hases, which for example read 
"AAO? to indicate’ the, Band “A. antenna? “and 
“ascllater™ coils. 


ELECTRICAL 


The Superheterodyne method of operation is the 
basis of the design. The amount of radio frequency as 
well as audio frequency amplification is balanced in 
such manner that the maximum of performance is ob- 
tained. The following general items cover the circuit 
arrangement and notable features involved:— 


Tuned Circuits 


Six adjustable tuned circuits are used in the i-f sys- 
tem, each resonating at 460 kc. A three section vari- 
able condenser tunes the secondary of the antenna 
transformer, the secondary of the detector input trans- 
former and the oscillator coil on all bands with the 
exception of D, which has only its detector and oscil- 


Dial Drive 


The dial drive and station indicator system are of 
new and unique design. Five individual dial scales, 
each with full 180 degree band spread, are provided, 
one for use on each band. The scales are eccentrically 
arranged on a rotary disc and adapted to operate in con- 
nection with the band change switch so that as the 
switch is shifted to a certain ‘band, the corresponding 
dial scale rotates into position. For other positions 
of the band switch, a similar scale selection takes 
place, there being only one scale visible at a time. The 
driving mechanism for the dial and condenser has 
tuning ratios of 10 to 1 and 50 to 1. Control may be 
interchanged between these two ratios by push-in opera- 
tion of a positive action clutch which is actuated by 
the tuning knob. From the clutch and ratio controlling 
mechanism, the drive system interlinks with the tuning 
condenser, main dial pointer and vernier dial pointer 
through means of fibre and brass gears. The ratio of 
vernier rotation to the main pointer is 20 to 1. An 
intermediate gear is used in the system to reduce gear 
back-lash. This gear is suspended in position with two 
tension springs which maintain the proper mesh at 
all times. A flexible coupling disc is used between the 
drive and the condenser shaft. 


Tuning Condenser 


The variable tuning condenser is supported by a new 
design of shock-proof mount which has been developed 
by our engineers to prevent chassis vibration from pro- 
ducing audio frequency “howl.” 


Power Transformer 


The heat incident to the operation of the transformer 
is efficiently radiated by the fin effect of the chassis 
base to which it is mounted. Life of the transformer 
and its eficiency of performance are thereby appre- 
ciably increased. An improved static shield is used 
between the windings to eliminate line disturbances. 


Loudspeaker 


A super-sensitive 12 inch glectrodynamic speaker is 
employed. It is correctly adapted to the cabinet design 
to assure the best possible acoustic performance. Elec- 
trical connection is made from the speaker to the 
chassis through a plug and connector attachment, per- 
mitting easy removal for servicing. 


CIRCUIT 


lator tuned. Each tuning range has its own group of 
rf and oscillator coils, they being selected as desired 
by operation of the band-change switch. Trimmer con- 
densers are provided on all of the tuned circuits for 
use in obtaining precise alignment. 


Band D Tuning 


Special notice should be taken of the manner of 
tuning this band. The r-f stage is unused when the 
range switch is turned to its Band D position and the 
signal is fed from the antenna directly to the first de- 
tector input circuit. The inductance of this circuit con- 
sists of a short length of bus wire to which the antenna 
lead is tapped at a definite predetermined point. The 
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total length of this inductive wire from the stator of 
the tuning capacitor to ground represents the secondary 
of a high frequency autotransformer, while the induc- 
tive section included between the antenna lead tap and 
ground forms the primary. Alteration of the dimen- 
sions and position of this wiring will change the tun- 
ing and alignment cf the circuit, resulting in total 
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Figure 4—Universal Transformer Schematic and Wiring 


lack of operation or seriously poor operation. It is 
therefore necessary when servicing to avoid changes 
in the wiring which includes Band D detector and os- 
cillator r-f circuits unless the arrangement is restored 
to its exact original condition. Similar caution should 
be observed when exchanging by-pass condensers in 
these same circuits, since their values, physical posi- 
tions, length of leads, quality of dielectric etc. are 
critical and variations will definitely affect operation 
of the receiver. The small heater by-pass condensers 
- and ground terminals installed at the tube sockets are 
very important in this respect. 


Oscillator Stage 


The heterodyne oscillator circuit used in this receiver 
is an improved type, having exceptional frequency 
stability and uniformity of output over its various tun- 
ing ranges. It operates on fundamental frequencies 
which are fed to the first detector hexode tube (RCA- 
6L7) on an auxiliary mixing grid. The oscillator gen- 
erates a signal which is at all times above the 
frequency of the incoming signal by 460 kc. As shown 
by the schematic diagram, the cathode of the oscillator 
tube is above ground potential for r.f., while the 
plate is effectively at ground potential. This particu- 
lar arrangement, together with the plate and screen 
series resistors, makes the circuit independent of sup- 
ply voltage variations in regard to stability and uni- 
formity of output. Separate coils are used for each 
of the tuning ranges. The switching of the different 
bands is such as to short circuit certain unused coils 
which would absorb energy from the circuits used. 


Intermediate Amplifier 
Two stages of i-f amplification comprising three 
tuned transformers and two RCA-6K7 tubes are ar- 
ranged in cascade to operate at 460 kc. The trans- 
formers have their primaries as well as secondaries 
tuned by adjustable trimmer capacitors. These trim- 
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mers are designed to resist moisture, temperature and 
other detrimental factors which may affect their ad- 
justments. Litz wire is used for the windings of the 
third transformer in order to provide the proper 
efficiency in driving the diode second detector. 


Second Detector 


Signal detection is brought about by the rectifying 
action of the RCA-6H6 double diode tube. Audio 
signal obtained from the voltage drop across resistor 
R-19 in the diode circuit, is transmitted to the first 
audio stage by direct coupling. The direct signal com- 
ponent across resistor R-19 is used for bias for the 
RCA-6C%5 first audio tube. 


Automatic Volume Control 


The a.v.c. operates as a parallel system, being fed 
from the first i-f output through an auxiliary amplifier 
tube, an RCA-6K7. This stage has an untuned input 
and broadly resonated output, as accomplished in the 
natural period fourth i-f transformer. A double diode 
RCA-6H6 receives the signal at i-f frequency from 
the No. 6 stage and rectifies it in order to obtain the 
d-c component required for a.v.c. This component, 
which develops across resistor R-37, is applied to the 
control grids of the r-f, first detector and i-f tubes 
through resistor-condenser filter systems. The value of 
the bias obtained by this process varies with the in- 
tensity of the received signal and in turn governs the 
amplification of the receiver, thereby automatically 
regulating the output to the same level when there are 
fading tendencies and similarly when tuning from sta- 
tion to station. 


Audio System 


Several stages of audio amplification provide excel- 
lent fidelity and wide range of volume both for short 
wave as well as on the standard and long wave 
bands. The high gain of the system has necessitated 
thorough shielding and careful manufacture. All wir- 
ing, transformers, etc., should always be placed as 
originally installed if it has been necessary to remove 
such for service purposes. Hum difficulties are likely 
to occur if this caution is not observed. Manual vol- 
ume control is by means of an acoustically tapered 
potentiometer which conveys the audio output of the 
first a-f stage to the interstage coupling transformer. 
This control has tone compensation produced by filters 
connected to two points thereon. This gives the cor- 
rect aural balance at different volume settings. A 
music-speech switch is provided in one of the volume 
control filter circuits for use in obtaining good speech 
intelligibility. On the speech position, the low fre- 
quency tones are reduced. A push-pull driver stage is 
used between the first a.f. and the Class AB output 
amplifier. A continuously variable high frequency tone 
control is shunted across the grids of the driver tubes. 
A sharp, high audio frequency cut-off is obtained by 
a tertiary winding on the audio output transformer 
and by the correct design of the driver and interstage 
transformers. This cut-off feature results in quieter 
operation by the reduction of high frequency noise, 
especially on weaker stations. 


Rectifier and Filter 


An RCA-5Z3 full-wave rectifier tube is employed in 
the high voltage supply system. The loudspeaker field 


coil serves as a filter reactor in conjunction with high 
capacity, electrolytic condensers. Fixed bias voltages 
are made available at the filter output on a divider 
system, which is likewise well filtered with large ca- 
Pacitors. 

Tuning Indicator 


A cathode-ray tube is used as a means of visually 
indicating when the receiver is accurately tuned to 
the incoming signal. This tube is of new design and 
comprises an amplifier section and a cathode-ray section 


built in the same glass envelope. The cathode-ray sec- 
tion consists of a conically shaped luminescent screen, 
upon which a pattern is formed by an effect of the de- 
tected signal after said effect has been amplified by the 
amplifier section which is fed from the detector diode 
circuit. The size of the pattern is determined by the 
strength of the signal voltage, so that any change of 
tuning may be readily observed in order to facilitate 
tuning to exact resonance. 


SERVICE DATA 


The various diagrams of this booklet contain such 
information as will be needed to isolate causes for 
defective operation. In general, the ratings of the 
resistors, capacitors, coils, etc. are indicated adjacent 
to the symbols signifying these parts. Identification 
titles such as R-3, L-2, C-l, etc., are provided for 
reference between the illustrations and Replacement 
Parts List. The coils, reactors and transformer wind- 
ings are rated in terms of their d-c resistances. ‘Where 
the value is not given, the resistance is less than one 
ohm. 


Alignment Procedure 


The extensive frequency range of this receiver neces- 
sitates a more or less involved method of alignment. 
However, if the following directions are carefully 
applied, the normal performance of the instrument 
will be obtained. 

Circuits aligned by use of Cathode-Ray equipment 
will be as near to perfection as possible, hence this 
method is to be preferred in all. cases. Alignment by 
other methods is oftentimes an approximation unless 
extreme care is taken and a good deal of time ex- 
pended. The oscillographic method is particularly ad- 
vantageous for trimming the i-f tuned circuits to obtain 
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Figure 5—Radiotron and Coil Locations 


the utmost in tone quality and at the same time the 
maximum of selectivity. Procedure to be followed 
when using a Cathode-Ray Oscillograph is therefore 
given in detail. Should this type of equipment be 
unavailable, a substitute indicator may be used, the 
procedure being the same but without the sweeping 
operations. 


Equipment 

The instruments required for placing this receiver 
in proper alignment should consist of an RCA Cathode- 
Ray Oscillograph, an RCA Full Range Oscillator, 
an RCA Frequency Modulator, a Tuning Wand and 
an Alignment Tool. All of these devices are illustrated 
and described on a separate page of this booklet. The 
Cathode-Ray Oscillograph is to be used as an output 
indicator to precisely show when the circuits: are 
correctly aligned. The Full Range Oscillator is re- 
quired as the source of standard alignment signals 
at the various frequencies. Visual alignment is made 
possible through use of the Frequency Modulator, 
which in conjunction with the Oscillograph and Oscil- 
lator, causes the characteristic wave shape of the cir- 
cuit under test to be formed on the Oscillograph screen. 
Adjustments must be made with an insulated screw 
driver, the Alignment Tool fitting such a requirement. 
The necessity for alignment and direction of required 
change may be tested with the Tuning Wand. Its use 
is as follows :— 


The Tuning Wand, which consists of a bakelite rod having 
a small brass cylinder installed at one end and a core of 
finely divided iron at the other. may be inserted into a tuned 
coil to obtain an indication of the tuning. With a signal 
being supplied to the receiver at the particular frequency of 
the circuit concerned, each end of the Wand should be 
placed through the center of the coil. Holes are provided 
in the coil shields for this test. A change in tuning will 
be produced by the presence of the brass cylinder or iron 
core and consequent change of receiver output occurs. If 
there is a decrease of output when either of the two ends 
are inserted, the tuning is correct and will require no adjust- 
ment. However, should there be an increase of output due 
to the iron core and decrease with the brass cylinder, an 
increase in inductance or capacitance is indicated as necessary 
to bring the circuit into line. The trimmer involved should 
therefore be increased accordingly. If the brass cylinder end 
causes an increase in output, while the iron end causes a 
decrease, reduction of inductance will be necessary to bring 
the circuit into alignment. This will be equivalent to de- 
creasing the trimmer concerned. 


Changes Indicated by Tuning Wand 


WAND SIGNAL TRIMMER 
Brassic ceaiciye crcuter nttre Decrease N 
Se oereie ee Ohare eens n 
pe setae ache e aatatn etait Decrease pos 
Brass ast eretosns ....» Increase 
ee Bosch canis Det ais Guts Decreasej °°°*°* +++++++- Decrease 
Brassiiic.neenctn TNE Decrease 
ae arehecue tans iotetetens toes Increasef**** +7 +++ ++++++Increase 


CURVES OF 3RD I-F TRANSFORMER 


Trimmers C44 and 
C-45 Correctly Aligned 


Trimmer 
creased or Decreased 
Yeth turn 


C- 


44 In- Trimmer C-45 In- 
creased or Decreased 


Vyth turn 


CURVES OF 2ND AND 3RD LF TRANSFORMERS 


Trimmers C-37 and 
C-38 Correctly Aligned 


Trimmers C-37 or C-38 
Increased ' turn 
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Trimmers C-37 or C-38 
Decreased Vth turn 


CURVES OF 1ST, 2ND AND 3RD LF TRANSFORMERS 
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Trimmers C-32 or C-33 
Increased 14 turn 


Trimmers C-32 and 
C-33 Correctly Aligned 
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Trimmers C-32 or C-33 
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Figure 6-—Cathode-Ray Images for I-F System 


I-F TRIMMER ADJUSTMENT 


Six trimmers are associated with the three i-f trans- 
formers. Their locations on the chassis are shown by 
Figure 8. Each must be aligned to a basic frequency of 
460 ke. The last i-f transformer should be adjusted 
first, the one preceding it second and the operation 
carried through successive stages until the first trans- 


former has been aligned. For such a process, it is. 


necessary to feed the output of the Full Range Oscil- 
lator to the stages in their order of alignment, adjust- 
ing the trimmers of each and observing the effect at 
the second detector output on the Cathode-Ray Oscillo- 
graph. The most convenient point for connection of 
the Oscillograph is at the control grid of the RCA-6C5 
first audio tube, with the vertical “Hi” input terminal 
attached to the grid connection and the “Gnd” to the 
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chassis. The “Ext. Sync.” terminals of the Oscillograph 
should be connected to the Frequency Modulator as 
illustrated in Figure 7. A .001 mfd. capacitor installed 
in series with the Oscillator “Ant.” output lead will 
prevent the voltage constants of the stage being 
aligned from becoming upset. Proceed further as fol- 
lows :— 

(a) Place the receiver, Oscillograph and test Oscil- 
lator in operation. Set the receiver volume 
control to maximum and the range switch to 
Band “A”. Tune the station selector to a point 
where no interference is caused by local stations 
or the local oscillator, removing the 6J7 tube 
if necessary. Turn the Oscillograph vertical 
‘\A” amplifier to “On” and advance the vertical 
gain control to its maximum position. Set the 


(b) Attach the output of the test Oscillator to the - 


110 - 120 V. 
50-60~ 
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OUTPUT ~ 


horizontal ‘“B’ amplifier to “Timing” and con- 
trol its gain so that the luminescent spot sweeps 
a trace completely across the screen. Have the 
timing control adjusted to “Int.” 


control grid cap of the second i-f tube (RCA- 
6K7) and chassis ground. Tune the Oscillator 
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Figure 7—Alignment Apparatus Connections 


to 460 kc. having its modulation switch turned 
to “On”. Regulate the output control until 
the signal produces a wave pattern on the 
Oscillograph screen, adjusting the Oscillograph 
frequency and range controls to give the de- 
sired number of cycles. Cause the image formed 
to stand still on the screen by manipulation 
of the “Sync.” control. Use as low a signal 
output from the Oscillator as can be accurately 
observed at the Oscillograph. Then tune the 
two trimmers C-44 and C-45 of the third i-f 
transformer to produce maximum amplitude 
(vertical deflection) of the  oscillographic 
image. Under this condition, the transformer 
will be sharply resonated to 460 kc. 


(c) The Frequency Modulator should then be placed 


in operation and interconnected with the Full 
Range Oscillator by means of the shielded 
patch cord provided. Figure 7 shows the 
proper arrangement. Set the Frequency Modu- 
lator sweep range switch to its “Lo” position 
and turn the Oscillator modulation switch to 
“Off”. Change the timing (Sync.) control of 
the Oscillograph to “Ext.” and place the range 
switch to its No. 2 position. Then shift the 
tuning of the Oscillator so as to increase its 
frequency, until two distinct and similar waves 
appear on the Oscillograph screen and become 
coincident at their highest points. These curves 
will be found to occur at an Oscillator setting 
of approximately 540 kc. They will be identical 
in shape but appearing in reversed positions. 
Adjust the frequency control of the Oscillo- 
graph in order to cause the waves to conform 


280 


with these requirements and to make them re- 
main motionless on the screen. This will require 
a setting of approximately 4 clockwise rotation 
of the frequency control. The trimmers C-44 
and C-45 should then be re-adjusted so that 
the two curves move together and become ex- 
actly coincident throughout their lengths, main- 
taining the maximum amplitude at which this 
condition can be brought about. 

(d) Leaving the equipment connected and adjusted 
as above, change the Oscillator output to the 
control grid cap of the first i-f tube (RCA- 
6K7). Adjust the two trimmers C-37 and C-38 
of the second i-f transformer until the forward 
and reverse waves appearing on the Oscillo- 
graph coincide throughout their lengths and 
have maximum amplitude. 

(e) Change the test Oscillator output to the control 
grid of the first detector tube (RCA-6L7) 
without disturbing the connections and adjust- 
ments of the other apparatus. Then align the 
trimmers C-32 and C33 of the first i-f trans- 
former to produce waves of maximum coin- 
cidence and maximum amplitude. The shape 
of the composite wave obtained from this opera- 
tion is a true representation of the over-all 
tuning characteristic of the i-f system. 


ANTENNA, DETECTOR AND OSCILLATOR 


For Bands A and X, adjustments must be made at 
the high and low frequency ends of the range. On 
Bands B and C, alignment is required only at the high 
frequency end. Band D is permanently adjusted dur- 
ing manufacture, hence no alignment will be necessary 
in this range. Locations of the various antenna, detector 
and oscillator trimmers are shown on Figure 8. The test 
Oscillator should be removed from connection with 
the i-f system and its output attached to the antenna- 
ground terminals of the receiver. No changes are to 
be made in the attachment of the Oscillograph at the 
second detector. During the adjustments, the Oscil- 
lator output should be regulated as often as is necessary 
to keep the oscillographic image as low as is practically 
observable. Such procedure will obviate apparent 
broadness of tuning which would result from a.v.c. 
action on a stronger signal. The sequence of alignment 
should be Band A, Band X, Band B and Band C. 


Proceed with the adjustments as follows:— 


Calibration 


Set the receiver range switch to Band A and rotate 
the station selector until the tuning capacitor plates 
are in full mesh (maximum capacity). Then move the 
main dial pointer until it points exactly to the horizon- 
tal line at the low frequency end of the and A scale. 
Correct the setting of the vernier second hand pointer 
to read zero. 


Band A 


(a) With the receiver range switch on its Band A 
position, tune the station selector until the dial 
pointer is at a reading of 1720 ke. Adjust the 
Oscillator to 1720 ke. (modulation “On” and 
Frequency Modulator disconnected) and in- 
crease its output to produce a registration on 
the Oscillograph. Carefully align the oscil- 


(b) 


lator, detector and antenna trimmers, C-25, 
C-14 and C-3 respectively, so that each brings 
about maximum amplitude of output as shown 
by the wave on the Oscillograph. It will be 
necessary to have the timing control of the 
Oscillograph on “Int.” for this operation. Then 
shift the timing control to “Ext.” and place 
the Frequency Modulator into operation with 
its connections to the Oscillator and Oscillo- 
graph as shown on Figure 7. Retune the test 
Oscillator (increase frequency) until the for- 
ward and reverse waves show on the Oscillo- 
graph and become coincident at their highest 
points. Adjust the trimmers C-25, C-14 and 
C-3 again, setting each to the point which pro- 
duces the best coincidence and maximum ampli- 
tude of. the images. 

Remove the Frequency Modulator cable from 
the Oscillator and shift the signal frequency to 
600 ke. Tune the receiver to pick up this 
signal, disregarding the dial reading at which 
it is best received. Then insert the Frequency 
Modulator plug and retune the Oscillator until 
the two similar forward and reverse waves 
appear on the screen. It is advisable to shift 
the Oscillator to its 200—400 kc. range and 
use the third harmonic of the generated signal 
in order to obtain the desired range of sweep 


(a) 


for this adjustment. The trimmer C-23 should 
then be adjusted until a point is reached where 
the waves have the greatest amplitude. It will 

unnecessary to rock the tuning condenser 
for this operation inasmuch as the Frequency 
Modulator is automatically producing the same 
effect. After completing this adjustment, the 
trimmer C-25 should be realigned as in (a) 
to correct for any change in the oscillator high 
frequency tuning which has been caused by the 
adjustment of C-23. 


Band X 


Disconnect the Frequency Modulator and tune 
the test Oscillator to a frequency of 400 ke. 
(Modulation “On”). Place the receiver range 
switch in its Band X position and turn the 
station selector until the dial pointer reads 
400 ke. Adjust the Oscillograph timing control 
to “Int.” Then align each of the trimmers 
C-26, C-15 and C-4 to the point producing 
maximum output at the Oscillograph. Place 
the Frequency Modulator in operation and 
attach it to the Oscillator in the normal man- 
ner. Change the Oscillograph timing to “Ext.” 
Increase the frequency of the Oscillator (modu- 
lation “Off”) until the two waves appear and 
become coincident at their highest points, ap- 


IF COUT BE MEASURED WWITTH ORDRARY VOLTMETER 


Figure 8—Trimmer Locations and Radiotron Socket Voltages 


Measured at 120 volts A.C——No Signal—All Tubes Intact—Band Switch on “A” 


(b) 


(a) 


(b) 


proximately at 462 kc.. They may be made 
to remain stationary on the screen by manipula- 
tion of the Oscillograph range switch and fre- 
quency control. Readjust the three trimmers 
C-26, C-15 and C-4 to give maximum ampli- 
tude and complete coincidence of the waves. 
Change the test Oscillator so that it delivers 
a signal of 150 ke. with the Frequency Modu- 
lator disconnected. Tune this signal on the 
receiver which has previously been set to Band 
X, disregarding the dial reading at which the 
signal is best received. Then interconnect the 
Frequency Modulator with the Oscillator and 
retune the latter to the point at which the two 
similar waves appear on the screen. Adjust 
the trimmer C-27, for maximum amplitude of 
the wave images. Rocking of the tuning con- 
denser will not be necessary as the Frequency 
Modulator duplicates such an operation. Re- 
peat the alignment of C-26 as outlined in (a) 
to correct for any reflective error brought about 
by the adjustment of C-27. 


Band B 


Advance the receiver range switch to its Band 
B position and tune the station selector to a 
dial reading of 6132 ke. Set the test Oscillator 
to this same frequency (Modulation “ON” and 
Frequency Modulator disconnected) and in- 
crease its output until a suitable indication is 
apparent on the Oscillograph. Then adjust the 
trimmer C-76 to the point producing the max- 
imum amplitude of the image. Two positions 
will be found on this trimmer which causes 
maximum amplitude. The one of least capac- 
itance is correct and should be used. Check for 
the “image” signal, which will be received at 
5212 ke. on the dial if the adjustment of C-76 
has been properly made. An increase in Oscil- 
lator output may be necessary for this test, 
however its frequency should not be changed 
nor any trimmer adjustments made on the re- 
ceiver. 

Return the station selector to the 6132 ke. 
reading and align the detector and antenna 
trimmers C-13 and C-2 respectively, for max- 
imum (peak) output as shown by the Oscillo- 
graph. No further adjustments are to be made 
on Band B. 


Band C 


Turn the range switch of the receiver to its 
Band C position and tune the station selector 
until the dial pointer reads 18,000 ke. Set the 
test Oscillator to this same frequency (Modu- 
lation “On” and Frequency Modulator discon- 
nected), regulating its output to the level 
required for convenient observation. Adjust the 
trimmer C-75 to the point producing maximum 
output as indicated on the Oscillograph. Check 
for the presence of “image” signal by tuning 
the receiver to 17,080 ke. The 18,000 ke. signal 
of the Oscillator will be received at this point 
if the adjustment of C-75 has been properly 
made, using the position of minimum capaci- 
tance giving maximum receiver output. It may 
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be necessary to increase the output of the 
Oscillator in order to get an indication of the 
“image”. No adjustments should be made 
during this check. 

(b) Return the receiver cuning to 18,000 ke., re- 
align C-75 if necessary, and then adjust the 
detector and antenna trimmers C-12 and C-1 
for maximum signal output as evidenced by the 
oscillographic image. No further adjustments 
are to be made on Band C. 


Band D 
No adjustments are required on this band. 


To align the receiver by other means than those 
explained in the above procedure will require the use 
of an output indicator and a suitable test oscillator. 
The output device should be connected at the receiver 
output, either to the voice coil circuit or to the output 
transformer primary. Successive points of connection 
of the test Oscillator will be identical to those specified 
for Cathode-Ray alignment, the same test frequencies 
being used in each case. The process of sweeping the 
frequency of the test Oscillator with the Frequency 
Modulator will of course be omitted, instead, the trim- 
mers throughout the system should be adjusted to pro- 
duce maximum indication at the output. It will be 
essential to rock the tuning condenser for the low 
frequency adjustments of Bands X and A, but to 
cause maximum output rather than the type of indi- 
cation afforded by the Oscillograph. The receiver vol- 
ume control must be kept at its maximum setting and 
for each test, the Oscillator output regulated to main- 
tain an indication which will be as small as possible. 
Under this condition, the receiver will be operating 
at maximum gain, but receiving only a weak signal of 
insufficient strength to cause appreciable a.v.c. action. 
This requirement is of importance in either method of 
procedure, since the a.v.c. will have a definite effect on 
the indication if a more intense input is used. 


Sy 


DIAL 
SUPPORT 


RANGE KNOB 
SHAFT 


Figure 9—Selector Dial Change Mechanism 


Dial Adjustment 

Figure 9 illustrates the relations of the various parts 
of the dial mechanism when it is in its A—Broadcast 
position and the range switch is likewise turned to its 


Band A setting. In re-assembling the dial after repair, 
see that the gears are meshed in accordance with the 
diagram, at the same time noting that the lever which 
is attached to the range switch shaft is in the position 
as shown. 


Phonograph Attachment 


The. audio system of this receiver may be adapted 
for use in the reproduction of phonograph records by 
proper connection and arrangement of an external 
turntable and its associated accessories. The relatively 


Figure 10—General Phonograph Connections 


INSTALLATION 


Change the receiver circuits and add phonograph 
connections to conform with the above schematic. 
Resistor R and cape tot C must be used to provide 
the proper bias. ‘Thoroughly shield leads where in- 
dicated, keeping them clear of a-c circuits and trans- 
formers. Place transformer T so as to obtain 
minimum lengths of secondary leads and mount it 
in the position which does not cause hum. 


PARTS REQUIRED 


M—Magnetic Pickup T—Phono Input 
—Low Impedance Transformer—Stock 
VC—Volume Control No. 7445 


—100 ohms 
R—Biasing Resistor— 
2500 ohms 
er ieoh Condenser 


—10 mfd. 


P—Phono Turntable 
Mechanism 
me enornser—.05 


mfd. 
R,—Variable Resistor 
—0 to 10,000 ohms 


high amplification due to the number of a-f stages 
employed, necessitates that great care be taken when 
the circuits are changed for phonograph input. It is 
recommended that the pickup used be fed directly to 
the grid circuit of the first audio stage, with suitable 
switching installed for changing between radio and 
phonograph operation. Bias of the stage must be 
maintained by addition of a resistor, to be shorted out 
for the radio position of the switch. This resistor 
should be by-passed by a condenser of appropriate 
rating. Diagrams covering suggested methods of pho- 
nograph attachment are given in Figures 10 and 11 
with installation details. Hum may possibly be en- 


283 


countered from lack of shielding and improper place- 
ment and shielding of the input transformer if these 
items are not taken care of during re-arrangement of 
the circuits. All wiring should be installed in a sub- 
stantial and permanent manner. 


Radiotron Socket Voltages 


The voltage values indicated from the Radiotron 
socket contacts to ground on Figure 8 will serve to 
assist in locating causes for faulty operation when 
existent. Each value as specified should hold within + 
20% when the receiver is normally operative at the 
rated supply voltage. Variations in excess of this limit 
will usually be indicative of trouble in the basic cir- 
cuits. The voltages given on the diagram are actual 
operating values and do not allow for inaccuracies 
which may be caused by the loading effect of a volt- 
meter’s internal resistance. This resistance should be 
duly considered for all readings. The amount of circuit 
resistance shunting the meter during measurement will 
determine the accuracy to be obtained, the error in- 
creasing as the meter resistance is comparable to or 
less than the circuit resistance. For the majority of 
readings, a meter having an internal resistance of 1000 
ohms per volt will be satisfactory when the range used 
for each check is chosen as high as possible consistent 
with good readability. 


Universal Transformer 


The wiring of the special transformer used in some 
models of this receiver is given by Figure 4. This 
transformer is adaptable to several ranges of voltage, 
hence, in cases of receiver inoperation, the connections 
should be checked to assure that they are correct for 
the voltage being used. 


TO DUO JUNIOR 


Figure 11—Duo Junior Connections 


INSTALLATION 


Arrange connections from Duo Junior output 
cable to receiver so that completed wiring is in 
accordance with schematic above. Add two jumpers 
shown by heavy full lines to Duo Junior Radio- 
Phono switch. Resistor R and capacitor C must be 
added to receiver circuit to maintain bias. Keep 
all leads as short as possible and well shielded where 
indicated. 


PARTS REQUIRED 


Model R-93—Duo 
Junior Phonograph 


R—Biasing Resistor— 
2500 ohms 

C—By-pass Condenser 
—10 mfd. 


MODEL (C15-3 
REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


List | Stoc 
mp DhecnieTiOn Poe Noe DESCRIPTION 


Coil—Oscillator coil—X and B Bands— 
1194922. C268. C768 eee oe eee 


RECEIVER ASSEMBLIES 


Bracket—Low frequency tone _ control Coil—Oscillator coil—D Band—L17...... 
switch, volume control or high frequency ; ; 
tone control mounting bracket......... eal gang aera tuning con- 
nser—C6, SPAGOS care sie ars, «eos siete 
Bushing—Variable capacitor mounting bush- 4 
ing assembly—Package of 3........+6+ Cover—Fuse cover plate............ A : 
: ; J Foot—Chassis mounting foot and bracket 
T pleas Sak een eae eee ce assembly—Package of 2..........+.. 
Capacitor—Adjustable capacitor—C23, C27 aati ee se gama tert of 5.. 
am al lamp—Package of 5........ 
Capacitor—14 Mmfd. capacitor—C19..... ee : Are g 
; fd : C11 Lead—Shielded lead for antenna........ 
Capacitor—22 Mmfd. cap oe et Mounting—Fuse mounting for 110 volt in- 
Capacitor—50 Mmfd. capacitor—C8, C30 SEFUMENE snes cla a trio aes se seen sei 
Capacitor—115 Mmfd. capacitor—C62, C65 Mounting—Fuse mounting for 220 volt in- 
Capacitor—200 Mmfd. capacitor—C55. Le: be SCKUMEN CG rerererers cr ereies 2 SIONONG KO COON 40 0 
Capacitor—325 Mmfd. capacitor—C24 Rete or pa coil shield locking plate 
: a — Zc enmrcravelel eievescnoiste areriete eee 
Capacitor—400 Mmfd. capacitor—C9, C18, gig bine i 
205 CAS, C64 is Wael to) Reactor—Coupling reactor—L29......... 
Capacitor—600 Mmfd. capacitor—C48.... Dany rea Cake te ey type—l watt 
Capacitor—900 Mmfd. capacitor—C69.... . Be OT ek aay, 


Resistor—1000 ohms—Flexible type resis- 
tor (R13, R17, R36)—Package of 5.... 


Resistor—1000 ohms—Carbon type—l4 
watt (R4, R10, R15, R29)—Package of 
5 


eeeeer eee eo eee see eee eee er reece se ne 


Capacitor—1300 Mmfd. capacitor—C22.. 
Capacitor—4500 Mmfd. capacitor—C21, 
77 


eerveeoveerees eee oes eeoeeeoeereaee 


Capacitor—.005 Mfd. capacitor—C58, C59 
Capacitor—.005 Mfd. High frequency tone 


Resistor—1200 ohms——Carbon type—l%4 


control capacitor—C56..........0.00. watt (R3)—Package of 5............ 
Capacitor—.007 Mfd. capacitor—C37.... Resistor—1500 ohms—Carbon type—l4 
Capacitor—.01 Mfd. capacitor—C60...... R ac Dine Sao ie ie eae y 

: j esistor— ohms—UWarbon type—l4 
Capacitor—.01 Mfd. capacitor—C17, C68. watt (R35)—Package of 5........... 
Capacitor—.025 Mfd.—C47............. 


Resistor—5600 ohms—Carbon type—1 watt 
(R21) 4. peer ee Aen 


Resistor—10,000 ohms—Carbon type—2 
watts (R22) 05 is.ic's we mieiactane Serena 


Resistor—15,000 ohms—Carbon type—l4 
watt (R30)—-Package of 5............ 


Resistor—15,000 ohms—Carbon type—1 
wattui( RE). ociiics cee eee ee 
Resistor—27,000 ohms—Carbon type—!4 
watt (R33)—Package of 5........... 
Resistor—33,000 ohms—Carbon type— 
1/10 watt (R32)—Package of 5....... 


Resistor—33,000 ohms—Carbon type—1 
watt (R31)—Package of 5............ 


Capacitor—.05 Mfd. capacitor—C5, C16, 
355 C405C70 Praveen oo, oe 


Capacitor—.1 Mfd. capacitor—C31....... 


Capacitor—.1 Mfd. capacitor—C7, C28, 
36, Cal n@6 7 crest ue otit sort ees 


Capacitor—.1 Mfd. capacitor—C10, C34, 
39SC4I C4 Se Us 


Capacitor—.25 Mfd. capacitor—C51...... 
Capacitor—10 Mfd. capacitor—C71...... 
Capacitor—18 Mfd. capacitor—C72...... 


Capacitor Pack—Comprising one 4. Mfd., 
one 10 Mfd. and one 8. Mfd. capacitors 
050; C73). C742). Moo ee, 


Capacitor Pack—Comprising two .5 Mfd., Resistor—56,000  ohms—Carbon  type— 
capacitors, one 680 Shee ase and one 1/10 watt (R9)—Package of 5........ 
820 ohm resistor—C53, C54, R23, R27. Resistor—82,000 ohms—Carbon type—l4 

Clamp—Electrolytic capacitor mounting watt (R43)—Package of 5............ 
clamp (For stock No. 5213).......... Resistor—100,000 ohms—Carbon type—l4 

Coil—Antenna coil—A and C Bands watt (R16)—Package of 5........... 
Li, L205, L6n Cl, Cia oe Resistor—150,000 ohms—Carbon type—l/ 

Coil Antenna Ucollee Xv and BE Road watt (R37)—Package of 5........... 
13 (14S LIES, C25C4e Se eee Resistor—330,000 ohms—Carbon type— 

Coil—Detector coil—A and C Bands— 1/10 watt (Ri, R6)—Package of 5.... 
L9, Lio) 113, 114" Ci2 Cis. Resistor—330,000 ohms—Carbon type—!4 

Coil—Detector coil—X and B Bands watt (R11, R14, R38)—Package of 5.. 
LE 2012, LS LigeCiss Cis oe, Resistor—1 Megohm—Carbon type—l4, 

Coil—Oscillator coil—A and C Band watt (R7)—Package of 5............ 
L183) E20 202975 es aaa ee Resistor—2.2_ Megohm—Carbon type—!/, 


watt (R20)—Package of 5........... 


No. 


5249 
5250 


4794 
11197 


11198 


11278 
11280 


11199 
5224 


5225 


5238 


5222 


5232 


5228 


5231 


5234 
8061 


8062 


11194 


5229 


5230 


5223 


5243 
10194 


8054 


4422 


8048 


11336 
8045 


STOCK 


REPLACEMENT PARTS (Continued) 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DESCRIPTION 


Resistor—Voltage divider resistor—3_ sec- 
tions—4100 ohms, 4750 ohms and 190 
ohms (R40; R41.) R42). 0.5.6 dececan 


Shield—Antenna, detector or oscillator coil 


shield 


Shield—Intermediate frequency transformer 
shield 


eoeeeeee eres eer ee ee eeeeesese 


Socket—4 contact Radiotron socket—For 
Radiotron 5Z3 
Socket—6 contact Radiotron socket—For 
Radiotron 6C5 
Socket—7 contact Radiotron socket—For 
Radiotron 6K7, 6H6 or 6F6.......... 


eoeereeseeereeee er eeeoeee 


eo eee eee reese eer eoeeeene 


Socket—7 contact Radiotron socket—For 
* Radiotron 6J7 (oscillator)............ 


Socket—7 contact Radiotron socket—For 
Radiotron 6L7 (First detector)........ 
Socket—Dial lamp socket.............. 


Switch—Low frequency tone control and 
power switch—S$13, $14.............. 
Switch—Range switch—S1, $2, $3, $4, S5, 
DOO TOR OOP DLO. Sides ss vasa ys + 
Terminal—Antenna terminal board with 
clip, insulating strip and rivets......... 
Tone Control—High frequency tone con- 
SFOUUCIN ZO) Giieta tie cuisieniea hee kaiad sees 
Transformer—Audio driver transformer— 
(T3) 
Transformer—First intermediate frequency 
transformer (L23, L24, C32, C33)..... 
Transformer—Fourth intermediate frequen- 
cy transformer (L31, L32) 
Transformer—Interstage transformer (T2) 


Transformer—Power transformer 105-125 
volts 50/60 cycles (T1) 


Transformer—Power transformer 105-125 
VOUS S20 DOP CYCIES conics ie vied e clua = aos 


Transformer—Power transformer 105/125/ 
150/210/250 volts—40-60 cycles...... 


Transformer—Second intermediate frequen- 
cy transformer (L25, L26, C37, C38, 
C66, R34) 


Transformer—Third intermediate frequen- 
transformer (L27, L28, C44, C45, 
C46, RIS URI9) Sou ose cee oleae eos. 


Volume Control—(R24, R25, R26)...... 


DRIVE ASSEMBLIES 


Arm—Band indicator operating arm..... 
Ball—Steel ball for drive assembly—Pack- 
DROOL estas os as we sles Se oe bie Sede vie! 
Cam—Five position cam for station selector 
drive assembly. ccc sis cote kaes 
Clutch—Tuning condenser drive clutch as- 
sembly comprising shaft, balls, ring, 
spring and washers assembled 
Coupling—Flexible coupling for variable 
capacitor (includes indicator shaft)..... 
Dial—Dial scale with mounting rivets.... 
Disc—Drive disc and micarta gear assembly 


eoooerer eee eee eee eee see sees eeeees 


eoeeeoeeeeeeee 


eeoeeeee reese reeer ee see oes 


List 


PRICE 


$1.15 
.20 


22 


AS 
14 


ha 


.20 


14 
14 


1.00 


3.75 


1.00 


Srocx 


No. 


DESCRIPTION 


Drive—Tuning condenser drive assembly 
complete 
Escutcheon—Dial escutcheon with vernier 
stale | vis hci’ siete Meee tee el Ulsiaie's ane 
Gear—Indicator shaft micarta drive gear 
and vernier idler brass gear with one 
spring 
Gear—Gear sector and band indicator op- 


erating link (link connects to arm on 
band switch) 


Indicator—Station selector vernier indicator 
pointer 


Indicator—Station selector indicator pointer 


eee reece eee eee eee eee eevee ee 


Ce 


© 4. © Ve sis ws © elle bo 6 0 € 6s le bub ele 66 


Link—Complete with roller and spring... 
Bee oes pointer drive pinion and 
shaft 


Screw—Square head No. 8-32x5/32 set 
screw-—-Package / Of "10. se eile aiea't's 0's 0% 


Spring—Coil spring for indicator shaft drive 
gear and vernier idler (Stock No. 8046) 
Spring—cCoil spring for link—Package of 5 
Stud—Band indicator operating arm stud 
—Package of 5 


LOUDSPEAKER ASSEMBLY 
Board—Reproducer terminal board (2 ter- 
Minals) :...,.2 sss cien ieee: Meet les sls 


Bracket—Output 
bracket 


Cable—Reproducer cable—Complete with 
connector 


Clamp—Cone rim clamp—Package of 4... 
aus coil, magnet and cone housing 
33 


cores reer eeer eer seeeeseeerseees 


eee ee ee eee e eee ee eee eseeeeeeoves 


eee eee eee eee oe eee see 


eee wee eereoereeresreseeseseeeee 


eeoereee nese eeeese see esaese 


Cone—Reproducer cone (L30).......... 


Connector—4 prong male connector plug 
for reproducer (s\c< cits coe ee tie nee wale 
Connector—4 contact female connector 
socket for reproducer cable............ 


Reproducer—Complete 
Transformer—Output 

C61) 

MISCELLANEOUS ASSEMBLY 


Bolt—Speaker mounting bolt assembly— 
Package of 2). .12. Sorsstacties aia wate sels 


Bracket—Radiotron tuning amp mounting 
O. 


eeereseceeeseeesee 


ooo e eee ee eee eeee rere sees eveee 


bracket—less clamp (Stock 11192). 
Clamp—Radiotron tuning lamp mounting 
clamp—less bracket (Stock No. 11191). 
Cover—Reproducer cover..........-.-. 
Escutcheon—Tuning lamp escutcheon..... 
Escutcheon—Station selector escutcheon 
and. crystal acct crac teistal e ois csi 


Knob—Station selector knob—Package of 5 
Knob—Volume control, tone control, power 
switch or range switch knob—Package 
of 5 
Resistor—1 Megohm—Carbon type—1/10 
watt (R39)—Package of 5........... 
Screw—8-32-7/16” headless set screw for 
knob (Stock No. 11346)—Package of 10 
Screw—Chassis mounting screw assembly— 
Package O14 Soca ciate oe cei oie ce 
Socket—Tuning tube socket and cover.... 
Spring—Retaining spring for knob (Stock 
No. 11347) Package poy aie eae 


ceoeeereer eee eee eereeeesevree eevee 


30 
53 


2) 


12 
32 


25 


14 
14 


50 
44 


10.60 
1.58 


22) 


25 
16.32 


3.22 


24 
12 


12 
82 
40 


1.08 
as 


75 
A fe 
32 


16 
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RCA VICTOR MODEL D7-7 
Seven-Tube, Three-Band, A-C, Radio-Phonograph 


SERVICE NOTES 


Electrical Specifications 


FREQUENCY RANGES 


ALIGNMENT FREQUENCIES 


BNO) sg dic as ehie's es 540- 1,625 kc. Band A....600 ke. (osc.), 1,400 ke. (osc., det., ant.) 
RTS ere il as <5 5 4, 0 be eve 1,625- 5,700 kc. Dane Saree PR CG ete ok Geek None required 
BOAR Na. kas ee fa Sea 5s 5,700-18,000 ke. Bandy C meen aa ee ns e 18,000 ke. (osc., det., ant.) 
meee oavenCy meer ek tet ohio cis. 5's. va Sole ole ah el MAY ea le he hein ace. 460 ke 
RADIOTRON COMPLEMENT (4) RIC ARS EI Se RUE. Second Detector-A.V.C. 
Mr eINCACGK 7 eos 4 Radio-Frequency Amplifier (3) RASACGEBer a © ae os Audio Voltage Amplifier 
PIER CALGAS.. ose e hhh First Detector-Oscillator (GC) RG APOne ee ee hae Audio Power Amplifier 
MIN OACOK 7 ii. co ole oes wd nd Intermediate Amplifier CEE AN SINE Pear he Nos poets « Full-Wave Rectifier 
POWER SUPPLY RATINGS 
RSM tet ee ae each a Gn Es sos vinis, oe 44 0:8 ow o's Mee eae 105-125 Volts, 60 Cycles, 105 Watts 
eM Re re Ps Bet Es als'y vers os oc bia ve catertety entire wares 105-125 Volts, 50 Cycles, 105 Watts 
IE cs PR AR tae eit 8 Oy vic i aye + ae ws dee ONDE « 105-125 Volts, 25 Cycles, 110 Watts 
eS Ce rete Oye et, GLA ee ee Role od oo ohne wie .105-130/140-160/200-250 Volts, 60 Cycles, 105 Watts 
mM ah RG 205 Mites Said aus Gis eo v's od sca eo = . 105-130/140-160/200-250 Volts, 50 Cycles, 105 Watts 
LOUDSPEAKER POWER OUTPUT RATINGS 
‘OM OLS De AE ty a 12-inch Electrodynamic RUE SECO yah) 6 le vid Se ere ee eek < ea 24% Watts 
Voice Coil Impedance...... 2% Ohms at 400 Cycles Da eatrentiines 2 Fah ace ha eis Cun eh 5 Watts 
PHONOGRAPH 
CME AT GAS ac cates La a el ce pas wie 8 Manual TBVDE AOUMEACK UD is: cre eee High-Impedance Magnetic 
Sareetapler opeed. oso 212% dowd bales +o aBee 78 R.P.M. Pickup Impedance ...... 1,400 Ohms at 1,000 Cycles 
Mechanical Specifications 
PU STEEAE fi coe antl 8a tf SON ils RCTS 6 AR a Pe ee 3914 inches 
VOMIGEES gs hick Aiclia Bid BENGE IAG fy et, a rr GPO a 9 233% inches 
CCE ES, ee Wie hina Wii a 8 OL aOS  A ele 2 e 141% inches 
OSE VON 2) 0 5 ee BER) 7) Ak hr CS Mare 3 ek’, oD a 65 pounds 
OSSD (ESV ASSN os PUI SMES it 5 20 be a Wr otha Ra a et 85 pounds 
Mia SRIE Sa ce STM eNSIOMS trea, 5 cei tele Ne cin oc « ues ou, wile ay GUO MLeIS Glau ated sa a 137% inches x 75% inches x 2!/% inches 


General Description 


The RCA Victor Model D7-7 combination instru- 
ment consists of a seven tube radio receiver and a 
manually operated phonograph combined in the one 
cabinet. An improved 12-inch dynamic loudspeaker 
provides excellent reproduction and readily handles 
the high level of sound energy obtainable from the 
output of this instrument. 


Magic Brain 


The radio receiver incorporates the Junior “Magic 
Brain” which is a scientifically correct co-ordination 
of all the parts of the r-f, oscillator, and first detector 
functions of a Superheterodyne Receiver. This 
arrangement provides greater efficiency, especially in 
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the short-wave ranges, as all lead lengths are kept as 
short as possible and all sockets and other parts are 
located for best possible operation. 


RCA A\ll-Metal Tubes 


The new metal tubes are used in the radio receiver 
for amplifying and detecting purposes. These tubes 
make possible a greater range of stable amplification 
not previously attainable with corresponding glass 
types. Their metal envelopes form a perfect electro- 
static and electromagnetic shield, precluding the for- 
mer necessity for elaborate shielding by means of cans. 
The metal tubes are especially adaptable to the 
modern, extended-range receivers because of their 
efhcient shielding and their favorable internal charac- 
teristics. 


Phonograph Mechanism 


The phonograph mechanism is of the manually 
operated type, having a synchronous motor which 
rotates the turntable at a speed of 78 R.P.M. The 
10-inch turntable will accommodate either the 10-inch 
or 12-inch phonograph records. The pickup mech- 
anism and tone arm are combined as one unit. The 
instrument may be purchased with any one of five 


ratings as specified under Electrical Specifications. 
It is important that a machine of any particular rating be 
operated at the frequency and voltage for which it is rated. 
Attempts to operate at ratings other than specified 
for the particular instrument will result in improper 
reproduction from the phonograph and may result in 
damage to both the phonograph motor and radio 
receiver. An automatic switch is provided to turn 
“off” the phonograph motor at the completion of 
record play. 


Tuning Dial 


The tuning dial is an illuminated semi-airplane 
type. Each band is distinctively marked with a sepa- 
rate color for each band. Positions of the range 
selector knob are plainly marked on the control panel 
with letters indicating each band position placed over 
color strips corresponding to the band colors on the 
dial. The tuning control is of the dual-ratio type 
which permits fast tuning through a 10-to-1 drive 
ratio and vernier tuning through a 50-to-1 drive ratio. 
The latter is especially advantageous for accurate tun- 
ing of the short-wave stations. The new shock-proof 
condenser mounting reduces microphonic tendencies 
to a minimum. 


Circuit Arrangement 


The conventional Superheterodyne type of circuit, 
consisting of an r-f stage, a combined first-detector— 
oscillator stage, a single i-f stage, a diode-detector 

automatic-volume-control stage, an audio voltage 
amplifier stage, an audio power output stage and a 
high-voltage rectifier power-supply stage, is used. 


Tuned Circuits 


The antenna coil system and the detector coil sys- 
tem each consist of a single primary and three series- 
connected secondary windings to provide the three 
ranges of tuning. The oscillator coil system is simi- 
larly wound on a single form. A range selector switch 
(S-1) is used for connecting the various sections of 
these three coil systems into the circuit to provide 
operation on the band desired. The coils are tuned 
by a vartable three-section gang condenser having 
trimmer capacitors in shunt with each section. There 
are additional trimmer capacitors across the section 
of each coil used for Band “A.” A series trimmer is 
also associated with the Band “A” oscillator coil. 

The intermediate frequency amplifier system con- 
sists of an RCA-6K7 in a transformer-coupled circuit. 
This stage operates at a basic frequency of 460 kc. 
Each winding of both if transformers (input and out- 
put) is tuned by an adjustable trimmer. 


Detector and A.V.C. 


The modulated signal as obtained from the output 
of the if stage is detected by an RCA-6H6 twin- 
diode tube. The audio frequency secured by this 
process is transferred to the a-f system for amplifica- 
tion and final reproduction. The d-c voltage which 
results from detection of the signal is used for auto- 
matic volume control. This voltage, which develops 
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across resistor R-8, is applied as automatic control-grid 
bias to the r-f, first-detector, and i-f tubes through a 
suitable resistance filter circuit. The second (auxiliary) 
diode of the RCA-6H6 is used to supply residual bias 
for the controlled tubes under conditions of little or 
no signal. This diode, under such conditions, draws 
current which flows through resistors R-8 and R’9, 
thereby maintaining the desired minimum operating 
bias on such tubes. On application of signal energy 
above a certain level, however, the auxiliary bias- 
diode ceases to draw current and the a.v.c. diode 
takes over the biasing function. 


Audio System 


The manual volume control consists of an acous- 
tically tapered potentiometer in the audio circuit be- 
tween the output of the detector diode and the input 
grid of the audio-voltage-amplifier tube. This control 
has a tone compensating filter connected to it so that 
the correct aural balance will be obtained at different 
volume settings. 

Resistance-capacitance coupling is used between the 
first audio stage and the power output stage. The 
output of the power amplifier is transformer-coupled 
into the dynamic loudspeaker. High-frequency tone 
control is effected by a capacitor across the plate cir- 
cuit of the output tube. Speech-music control is 
effected by a resistor connected to the compensated 
volume control circuit. Control of tone is obtained 
by means of the switch (S-2). 


Rectifier 


The power required for operation of this receiver 
is supplied through transformer T-1. This transformer 
has an efficient electrostatic shield between its primary 


and secondary windings. This shield prevents inter- 
ference which is on the power-supply circuit from 
entering the receiver and conversely reduces the ten- 
dency of the receiver to re-radiate into the power cir- 
cuit. An RCA-80 furnishes the d-c voltages neces- 
sary for plate, screen, cathode, and grid potentials. 


SERVICE 


The various diagrams of this bulletin contain such 
information as will be needed to isolate causes for 
defective operation when such a condition develops. 
Values of the resistors, capacitors, coils, etc., are indi- 
cated adjacent to the symbols signifying these parts 
on the diagrams. Identification titles, such as R-3, 
L-2, C-l, etc., are provided for reference between the 
diagrams and the replacement parts list. Locating of 
the parts in the schematic circuit is facilitated by the 
fact that the numerical titles increase from left to 
right on the diagram. The coils, reactors, and trans- 
former windings are rated in terms of their d-c re- 
sistances only. Resistances of less than one ohm are 
generally omitted. 


Alignment Procedure 


Precise alignment is vital to the proper functioning 
of this receiver. There are four trimming adjustments 
provided in the i-f system, three in the oscillator coil 


system, two in the detector coil system, and two in) 


the antenna coil system. Each of these trimmers has 
been accurately adjusted during manufacture and 
should remain properly aligned unless affected by ab- 
normal conditions of climate or have been altered for 
service purposes. Incorrect alignment is usually evi- 
denced by loss of sensitivity, improper tone quality, 
and poor selectivity. These indications will generally 
be present together. 

The correct performance of the receiver can only 
be obtained when the alignment is performed with 
adequate and reliable test apparatus. The manufac’ 
turer of this instrument has a complete assortment of 
such service equipment available. This equipment, 
illustrated and described on a separate page of this 
booklet, may be purchased from authorized distribu- 
tors and dealers. 

An oscillator (signal generator) is required as a 
source of the specified alignment frequencies. Visual 
indication of the receiver output during the adjust- 
ments is necessary to enable the serviceman to obtain 
an accuracy of alignment which is not possible by lis- 
tening to the signal.. The RCA Victor Stock No. 9595 
Full-Range Oscillator and the RCA Victor Stock No. 
4317 Neon Output Indicator are especially suitable 
and fulfill the above requirements. 

The following procedure should be followed in 
adjusting the various trimmer capacitors: 


I-F Trimmer Adjustments — 

The four trimmers of the two i-f transformers are 
located as shown by Figure 6. Each must be aligned 
to a basic frequency of 460 ke. To do this, attach 
the Output Indicator across the voice coil circuit or 
across the output transformer primary. Connect the 
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The field winding of the loudspeaker is used as a re- 
actor in the filter circuit from which it simultaneously 
receives its magnetizing current. The heaters of ail 
Radiotrons are supplied from a low voltage (6.3 volt) 
winding on the power transformer. One side of this 
winding is at ground potential. 


DATA 


output of the test oscillator between the control-grid 
of the RCA-6A8 first detector tube and chassis- 
ground. Tune the oscillator to 460 ke. Advance the 
receiver volume control to its full-on position and 
adjust the receiver tuning control to a point within 
its range where no interference is encountered either 
from local broadcast stations or the heterodyne oscil- 
lator. Increase the output of the test oscillator until a 
slight indication is apparent on the output indicator. 
Then adjust the two trimmers, C-25 and C-26, of the 
second if transformer to produce maximum (peak) 


C-4 
output °°*K 6 6S 
6 Cis Cl2~S 
460KQ Og 


28219 


IAOOK.C. OSC. (C-I5) ADJ. CENTER REAR OF CHASSIS 


Figure 1—Radiotron and Coil Locations 


indicated receiver output. Then, adjust the two trim- 
mers, C-23 and C-24, of the first i-f transformer for 
maximum (peak) receiver output as shown by the 
indicating device. During these adjustments, regu- 
late the test oscillator output so that the indication is 
always as low as possible. By doing so, broadness of 
tuning due to a.v.c. action will be avoided. It is ad- 
visable to repeat the adjustment of all i-f trimmers a 
second time to assure that the inter-action between 
them has not disturbed the original adjustment. 


R-F Trimmer Adjustments 


The seven trimmers associated with the r-f, first 
detector, and oscillator tuned circuits have their loca- 
tions shown by Figure 1. The three trimmers which 
are at all times directly in shunt with the variable tun- 
ing condenser necessitate that the high-frequency 
range (Band C) be aligned first. The range selector 
switch should, therefore, be turned to its Band C posi- 
tion for the first adjustment. The Output Indicator 
should be left connected to the output system. Attach 
the output terminals of the test oscillator to the an- 
tenna and ground terminals of the receiver. 
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Calibrate the dial by rotating the tuning control 
until the variable condenser plates are in their full 
mesh (maximum capacity) position and adjusting the 
dial pointer so that its end points to the horizontal 
graduation (530 kc.) at the low frequency end of the 
Band A scale. 

Proceed further as follows: 

(a) Adjust the test oscillator to 18,000 ke. and 
set the receiver tuning control to a dial read- 
ing of 18,000 kc. 

(b) Regulate the output of the test oscillator until 
a slight indication is perceptible at the receiver 
output. Then adjust the trimmer, C-20, on the 
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Figure 4—Loudspeaker Wiring 


oscillator section of the variable condenser to 
the point at which it produces maximum indi- 
cated receiver output. Two points may be 
found, each of which produces such a maxi- 
mum. The one of maximum trimmer capact- 
tance is correct and should be used. (The 
oscillator will be 460 kc. below the signal fre- 
quency at this adjustment point.) 


(c) Adjust the trimmer, C-12, of the detector sec- 
tion of the variable condenser, simultaneously 
rocking the receiver tuning control backward 
and forward through the 18,000 ke. input sig- 
nal, until maximum receiver output results 
from these combined operations. Rocking of 
the variable condenser will prevent inaccurate 
adjustment which would otherwise be caused 
by the inter-action between the heterodyne 
oscillator circuit and the detector tuned circuit. 


(d) With the receiver tuning control set to 18,000 
ke. adjust the trimmer, C-6, on the antenna 
section of the variable condenser to the point 
which produces maximum (peak) indicated re- 
ceiver output. 

(e) Change the receiver range selector to its Band 
A position and set the receiver tuning control 
to a dial reading of 1,400 kc. Tune the test 
oscillator to 1,400 ke. and regulate its output 


to produce a slight indication on the receiver 
output indicating device. 

(f) Adjust the high frequency trimmers of the 
Band A oscillator, detector, and antenna coils, 
C-15; C-9, and C-4 respectively, to the points 
at which each produces maximum indicated re- 
ceiver output. 

(g) Shift the test oscillator frequency to 600 ke. 
and tune the receiver to pick up this signal, 
disregarding the dial reading at which it is 
best received. 

(h) Tune the low frequency trimmer, C-18, of the 
oscillator Band A coil, simultaneously rocking 
the tuning control of the receiver backward 
and forward through the signal, until maxi- 
mum indicated receiver output results from 
these combined operations. The adjustment of 
C-20, C-12, and C-6 should be corrected at 
18,000 ke. as in (b), (c), and (d); also C-15, 
C-9, and C-4 should be corrected at 1,400 ke. 
as in (f) to compensate for any changes caused 
by the adjustment of the low frequency oscil- 
lator coil trimmer. 


Radiotron Socket Voltages 


The voltage values indicated from the Radiotron 
socket contacts to chassis on Figure 6 will assist in 
the location of causes for faulty operation. Each 
value as specified should hold within + 20% when 
the receiver is normally operative at its rated supply 
voltage. Variations in excess of this limit will usually 
be indicative of trouble in the basic circuits. The 
voltages given are actual operating values and do not 
allow for inaccuracies which may be caused by the 
loading effect of a voltmeter’s internal resistance. This 
resistance should be duly considered for all readings. 
The amount of circuit resistance shunting the meter 
during measurement will determine the accuracy to 
be obtained, the error increasing as the meter re- 
sistance becomes comparable to or less than the cir- 
cuit resistance. For the majority of readings, a meter 
having an internal resistance of 1000 ohms per volt 
will be satisfactory when the range used for each 
reading is chosen as high as possible consistent with 
good readability. 


Universal Transformer 


The special transformer used on some receivers of 
this type is adaptable to several ranges of voltage as 
given under Rating C of Electrical Specifications. Its 
schematic and wiring are shown by Figure 5. Ter- 
minals are provided at the top of the transformer case 
for changing the primary connections to suit the volt- 
age available. Note that a 110-volt tap is brought out 
separately for supplying a phonograph motor. 


Wave-Trap Adjustment 


With the receiver in operation using its normal an- 
tenna, tune station selector to the point at which the 
intermediate frequency interference is most intense. 
Then adjust the wave trap trimmer to the point which 
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causes maximum suppression of the interference. This 
trimmer is adjusted to 460 kc. during manufacture, 
however, local conditions may require a readjustment, 
depending upon the interfering frequency. 


Phonograph Mechanism 


The phonograph motor is of the synchronous type 
and designed to be simple and foolproof. Under 
normal operating conditions, service difficulties should 
be negligible. Occasionally, however, certain adjust- 
ments may be required. These adjustments are 
illustrated and explained in Figure 8. 


Magnetic Pickup 


The pickup used in the phonograph unit is of an 
improved design. The horseshoe magnet is rigidly 
welded to the pole pieces and is irremovable. There 
is a centering spring attached to the armature to main- 
tain proper adjustment and to provide a limiting effect 
on the movement of the armature. The frequency 
response is substantially uniform over a wide range. 
Service operations which may be necessary on the 
pickup are as follows: 


CENTERING ARMATURE 


Refer to Figure 9 showing the pickup inner struc- 
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Figure 5—Universal Transformer 


ture. The armature is shown in its proper relation to 
the magnet pole pieces, i. e., exactly centered. When- 
ever this centering adjustment has been disturbed it 
will be necessary to remove the pickup mechanism 
from the tone arm by removing the needle holding 
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Figure 6—Radiotron Socket Voltages 
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screw and the two mounting screws from the front 
of the tone arm, holding the pickup assembly to keep 
it from dropping. Unsolder the two leads from the 
lugs on the terminal board at the rear of the pickup. 
Insert a small rod or nail into the armature needle 
hole and replace the needle holding screw, tightening 
it to hold the rod securely. If the armature clamping 
screws A and B have not been disturbed, screw C 
should be loosened which will permit the armature 
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Figure 9o—Details of Pickup 


to be moved from side to side, the rod acting as a 
lever to perform this operation. The proper adjust- 
ment is obtained when the armature is moved to the 
extreme position on each side (the movement being 
limited by the armature striking the pole pieces) and 
then brought to the mid position between these two 
extremes. Screw C should then be tightened. The 
armature position should then be central between the 
pole pieces and at right angles to them. With a little 
practice, the correct adjustment of the armature will 
be obtained. The air gap between the pole pieces 
and the armature should be kept free from dust, fil- 
ings, and other foreign material which would obstruct 
the movement of the pickup armature. 


DampPiInG BLock 


The viscoloid damping block which is attached to 
the front end of the armature shank serves as a 
mechanical filter to eliminate undesirable resonances 
and to cause the frequency response to be uniform. 
Should it be necessary to replace this damping block, 
the pickup mechanism should be removed from the 
tone arm as explained above. Then unsolder the 
pickup coil leads from the two lugs on the pickup 
terminal board and remove the terminal board mount- 
ing screw and the terminal board. Then remove 
screw D and the damping block from the pickup 
assembly. Make sure that the shaft of the armature 
which contacts the viscoloid is clean. Then insert the 
new damping block so that it occupies the same 
position as that of the original block, and is in correct 
vertical alignment with the armature. The hole in the 
block is somewhat smaller than the diameter of the 
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armature in order to permit a snug fit. With the 
damping block properly aligned on the armature, 
screw D with its washer should then be replaced. 
Heat should be applied to the armature (viscoloid 
side) so that the damping block will fuse at the 
point of contact and become rigidly attached to the 
armature. A special-tip soldering iron, constructed 
as shown in Figure 10, will be found very useful in 
performing this operation. The iron should be 
applied only long enough to slightly melt the block, 
causing a small bulge on both sides. 


REPLACING CoIL 


Whenever there is defective operation due to an 
open or shorted pickup coil, this coil should be re- 
placed. Remove the pickup mechanism and terminal 
board as described above. Remove screws A and B 
and the magnet assembly. Remove the bakelite coil 
support (with coil attached) and insert the new coil 
support assembly in its place, after which replace the 
magnet assembly and center the armature as described 
above, then reassemble the remainder of the unit. 
Only rosin core solder should be used for soldering 
the coil leads and pickup leads to the pickup terminal 
board. This same type of solder should be used when 
necessary for soldering the centering spring to the 
armature. 


PIVOT 
RUBBERS 


VISCOLOID 
DAMPING BLOCK 


ARMATURE — s1-5e/ 


Figure 1o—Special Soldering-Iron Tip 


MAGNETIZING 


Loss of magnetization will not usually occur when 
the pickup has received normal care due to the fact 
that the magnet and pole pieces are one unit and the 
magnetic circuit remains closed at all times. When 
the pickup has been mishandled, subjected to a strong 
a-c field, jolted, or dropped, there may be an appreci- 
able loss of magnetic strength, in which case it will 
be necessary to remagnetize the entire structure. To 
do this, it will be necessary to first remove the pickup 
mechanism from the tone arm, and then remove the 
magnet assembly. Place the magnet assembly on the 
poles of a standard pickup magnetizer such as the 
RCA Stock No. 9549 Pickup Magnetizer and 
charging the magnet in accordance with the instruc- 
tions accompanying the magnetizer. It is preferable 
to check the polarity of the pickup magnet and to 
remagnetize it so that the same polarity is maintained. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


TOC IorsT Stock 
S No. DESCRIPTION Dae No DESCRIPTION 


RECEIVER ASSEMBLIES 11282 | Resistor—56,000 ohms—Carbon type— 


; ; ; 1/10 watt—(R19*)—Package of 5... 
Bushing—Variable tuning condenser 11365 | Resistor—82,000 ohms—Carbon type— 


mounting bushing assembly—Package 1/4, watt—(R23)—Package of 5...... 
OE SHA tt eI ole EN EE 3118 Resistor—100,000 ohms—Carbon type— 
Cable—Two-conductor shielded cable V/, watt—(R19*)—Package of 5..... 
complete with four-contact female con- 11323 | Resistor—270,000 ohms—Carbon type— 
NECUOED watne aorta ere PE be ae oe dled VY, watt—(R13)—Package of 5...... 
Cable—Three-conductor shielded cable 11172 | Resistor—470,000 ohms—Carbon type— 
—complete with four-contact male con- VY, watt—(R14)—-Package of 5...... 


nector and grid contact cap—connects 


11397 | Resistor—560,000 ohms—Carbon type— 


phonograph volume control to chassis 1/10 watt—(R2, R4)—Package of 5.. 

ADES Macaroni tems torte anes ohabors Ghee bbe dw s 11626 | Resistor—2.2 megohms—Carbon type— 
Cap—Contact cap—Package of 5...... V/, watt—(R9)—Package of 5........ 
Capacitor—Adjustable capacitor—(C18). 11603 | Shield—Antenna or detector coil shield. . 
Capacitor—50 MMfd.—(C37).......... 11604 | Shield—Oscillator coil shield........... 
Capacitor—175 MMfd.—(C31)......... 11383 | Shield—Rectifier Radiotron shield...... 
Capacitor—400 MMfd.—(C2, C7, C13, 11390 | Shield—Intermediate frequency  trans- 

KAO ts emer NU Ge eR oli y eek. POMEL Shicld 1 ta suesmomen ee au ssssee 
Capacitor—4000 MMfd.—(C3)......... 11199 | Socket—Dial lamp socket.............. 
Capacitor—.005 Mfd.—(C29, C34)..... 4794 | Socket—4-contact rectifier | Radiotron 
Capacitor—.017 Mfd.—(C33).......... BOCKECS Es woke a eee kk oo 
Capacitor—.01 Mfd.—(C28)........... 11198 | Socket—7-contact 6K7—6F5—or 6H6 
Capacitor—,0l Mfid=—(032)..6.0564... Radiotron’s socket. jcicc ox es vie ss terse 
Capacitor—0.1 Mfd.—(C42)........... 11196} Socket—8-contact 6A8 or 6F6 Radiotron 
Capacitor—0.1 Mfd.—(C14)........... Piaf 218 RA eR a eins oh] Riot UWA at ga 
Capacitor—O4 » Mfdi—(G21) 26. ..0..5.. 11386| Switch—Range switch—(S1).......... 
Capacitor—0.25 Mfd.—(C8)........... 11392] Switch—Tone control and power switch 
Capacitor—10 Mfd.—(C36)........... assembly— (S25 3.) .guicstie's oo ee ns 
Capacitor—10 Mfd—(C22)........... 11388] Transformer—First intermediate frequency 
Capacitor—18 Mfd.—(C35)........... transformer—(L16, L17, C23, C24)... 
Clip—Antenna terminal board with clip, 11389] Transformer—Second intermediate  fre- 

insulating strip and rivets........... quency transformer—(L18, L19, C25, 
Coil—Antenna coil—(L2, L3, L4, LS, [OSA GOAT CMM Cay Bal BY el ar ae Nae 

OS PID ee SSE: SRS IC Lea OC a a 11384] Transformer—Power  transformer—105- 
Coil—Detector coil—(L6, -L7, L8, L9, 125 volts—50-60 cycles—(T1)...... 

COT oi eetak ae said ou eet sedis « 11725] Transformer—Power  transformer—105- 
Coil—Oscillator coil—(L10, L11, L112, 129 'yolts—-2 5-50) ‘cycles... 8S hee 

iy oe CA Ay bal koe ORS aaa hc gee a 11727} Transformer—Power transformer—105- 
Connector—Four-contact male connector 130, 140-160, 195-250 volts—40-60 

for cable, Stock“No, 11758. cc0ee.. .. SV CLESR TTS cae Neu Acres ively atta heen his 
Connector—Four-contact female connector 11391] Trap—Wave trap—(L1, Cl).......... 

for cable, Stock No, 1175922 .0..... 11237] Volume Control—(R11).............. 


Condenser—Three gang variable tuning 


a RDI C19, PICKUP AND ARM ASSEMBLY 
TAY VE Patent hee ee SS ; 


* 0.9 wie se) @ © ou 0 -« 6 


Armature—Pickup armature...........- 


aple——-Pickap cable 603). vsti slate eid eas 


OG 8i ie, (0 Fe Xe' 0's) ce! 1's] wie ey, (Siw 6 let etre) eles le @06) @ 6 0. ¢ 


; ; ar Goil— Pickup: coil\(L23).... dedeseewess 
coe ret ator Damper—Pickup damper block complete 
Lamp—Dial lamp—Package of 5....... with damper! plate... csicccses se arr et 6 


: ‘ed : i Pickup and Arm Assembly—Complete... 
ee ee Screw—Needle holding screw—Package 
ohm sections—(R15, R20) oT ate ae i Pd OEE M Eanes hana Vhs a ota: «loch Gu fe biases aioe @ 
Resistor—Voltage divider resistor—com- 
prising one 85 ohm, one 148 ohm, one 
32 ohm sections—(R16, R17, R18).. 
Resistor—12 ohms—flexible type com- 


MOTOR ASSEMBLY 
Ball—Steel ball bearing—Package of 20.. 


plete with contact cap——(R22)....... Base—Motor base and bearing assembly... 
Resistor—560 ohms—Carbon type—!4 Cap—Turntable spindle cap—Package of 
watt—(R24)—Package of 5......... DU eee ae aiclaraeise dn-in cn agleis ea sinlelgie< : 
Resistor—12,000 ohms—Carbon type—1 Coil—Stator assembly—comprising coil 
watt—(R5*)—Package of 5......... and laminations—105-125 volt, 60 cycle 
Resistor—33,000 ohms—Carbon type—!4, Operation 6... eee see eeee cree eeeeee : 
watt—(R.5*)—-Packageof 5.....2... Coil—Stator assembly—comprising coil 
Resistor—39,000 ohms—Carbon type— and laminations—105-125 volt, 50 cycle 
VY, watt—(R10)—Package of 5...... OP CtAUIOMIMCR iad biejadt.c.c nk a vas tia: 


The prices quoted above are subject to change without notice. 
* Refer to Schematic Diagram. . 


297 


PI RIS 


REPLACEMENT PARTS—Continued 


Coil—Stator assembly—comprising coil 
and laminations—105-125 volt, 25 cycle 
DoxsAMO WG pas AEG Moke ao ods anle 44d 

Damper—Motor damper assembly— com- 
prising one damper, one damper plate, 
one screw, two rubber washers and one 
“Gr” nwasher fh setae ete eer te aie ols 

Motor—105-125 volts—60 cycle motor 


STOCK List STOCK List 
DESCRIPTION Dice No. DESCRIPTION Pee 


REPRODUCER ASSEMBLIES 


Board—Terminal board assembly with two 
lead wires clips jents canis seis Reena bane 
Bolt—Yoke and core assembly bolt and 
TUG SeohetreNetiepene Ten eneusi sor ohst Bet arevaro a eine 
Bracket—Output transformer mounting 
bracket + aecnmenie a ooo oe ae 
Clamp—Cone center suspension clamping 


complete AUMID Re nen cas om eran) ot caeae : ee 
Morr 10s28 meal get an cite gil aay ently —Tackagesof 5 
completes Veptcr mise adr oee cat ae Coil—Hum neutralizing coil—(L21).... 
Motor—105-125 volts—25 cycle motor Cone—Reproducer _cone— (L20) —Pack- 
Completet! sass chee men lei tiees Gueteeks B8EOl cS eee ee ee Pare Cte ry 
Tripper — Automatic brake  tripper — Connector—3-contact male connector for 
located on -rotor Jaminations.asm.... se TEPTOGUCEr A Air orc. ce eet ee eye ee 
Turntable—Turntable assembly—complete Connector—3-contact female connector 
with rotor laminations — 60 cycle plug for reproducer Cables ne ane epee 
OPRIACLOM | pals aie ie’ sae. arebeaeeyeruiadallemetnre wane Reproducer--Complete 00.2). . ci aijactctes 


Turntable—Turntable assembly—complete 
with rotor laminations— 50 cycle 
Operation’ x /s.2 ea eiete Meee mate teneee seer eee 

Turntable—Turntable assembly—complete 
with rotor laminations—25 cycle 
OPeratlOniwyy, seeder seers seis eee 

Washer—Leather washer—Package of 10 

Washer—Metal washer—Package of 10.. 


MOTOR BOARD ASSEMBLY 


Brake—Automatic brake and  switch— 
Complete’ @FX)i4. Aan By ctor amet 
Bushing—Motor mounting bushing and 
spring assembly—comprising one bush- 
ing, one large washer, one cup washer, 
one spring, one small washer and two 
TIAVES) |} sigiras ba veRae spat yon ean aE ene A adertens 
Connector—Two-contact male connector 


Transformer—Output transformer—(T2) 
Washer—spring washer used to hold 
speaker field coil securely—Package of 


Ce er 2 rr ary 


MISCELLANEOUS ASSEMBLIES 


Box-—U sed needle boxaen.1 setae dale 

Cable—Two-conductor shielded cable ap- 
proximately 28-in. long, connects 
phonograph volume control to compen- 
Sator pack...) a..0 shia ours sehen eaeeee 

Compensator — Phonograph compensator 
pack—Comprising one 470 ohm and 
one 1,000 ohm resistors, one .01 Mfd., 
one 0.1 Mfd. and one 1.0 Mfd. capa- 
citors, and one 0.25H_ reactor—(R25, 
R26,7C39) C405) C41" L244 see ace 

Escutcheon—Station selector escutcheon 
and: “crystal visi. .vdretie = ene aieere mecaret 

Knob—Range switch knob—Package of 
5 


for power supply. cable.) Setiemialslsie dn G30. [gyi mam stm omit emis eee ee 
Leather—Automatic brake friction leather Knob—Volume control, power switch or 
-7-PackageNiols 204 ci, Maka ac eaelee phonograph volume control knob— 


Lever—Brake mechanism actuating lever 
—fastens to pivot shaft under base of 
pickups aEmi.U5) ecient yee ramreen teeters 


Package bigo a. Gh eee heat ee 
Knob—Station selector knob assembly— 
comprising one large and one small 


Lever—Friction lever assembly—complete knob-—Package ofy-).c0 es entogieee eee 
Plunger—Automatic brake trip plunger.. Receptacle—Needle receptacle.......4. ee 
Rest—Pickup rubber rest—Package of 5.. laren os screw assembly 
Screw—No. 4-40x9/32-in. cone pointed RES aa aaen coe angen 

headless set screw for brake mechanism masher assembly - Pack cen: 10 aun 


actuating lever, Stock No. 11749— 
Package wot! 1Qy% yale cs Cee aan ie 
Spring—Automatic stop mechanism trip 


Spring—Retaining spring for knobs, Stock 
No. 11347, No. 11582 and small knob 
in Stock No. 11610—Package of 5... 


lever spring—Package of 10......... Spring—Retaining spring for large knob 
Spring—Automatic stop mechanism brake in Stock No. 11610—Package of 10.. 
lever spring—Package of 10......... Volume Control— Phonograph volume 


Switch—Automatic brake switch (S4).. 


coritrol: (R27 silts sieaulis F eesveaueoan ie 


The prices quoted above are subject to change without notice. 


—NOTES— 


(1) Beat notes or heterodyning (whistles) may be encountered in some instances on these receivers due to ex- 
cessive antenna capacitance. This condition may be corrected by reducing the size of the antenna or by 
inserting a 150 mmfd. capacitor in series with the antenna lead. This may be accomplished in the receiver 
by removing the brown lead which connects from the antenna terminal to the wave trap inductarrce L-1 and 
inserting the condenser between these points. Interference in the form of “beats” from a local station may 


frequently be remedied by tuning the antenna wave trap to that station. The wave trap will tune up to 
PAO Wee. 
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RCA VICTOR MODEL D9-19 
Nine-Tube, Three-Band, A-C, Radio-Phonograph 


SERVICE NOTES 


Electrical Specifications 


FREQUENCY RANGES 


ALIGNMENT FREQUENCIES 


yee eR Nya ht el Ble oy hye 140 kc— 410 ke. Lae Tats |, (a nar 150 ke. (osc.), 400 ke. (osc., ant., det.) 
Son), COREE eS A aa eae 540 kc.— 1,800 kc. Band A ....600 kc. (osc.), 1,720 kc. (osc., ant., det.) 
[SSG Se a a a 5,700 ke.—18,000 kc. Pl ede.. hie ls 44k she 18,000 kc. (osc., ant., det.) 
a ea EER ANE OU ee RU Neate hi 5's, axis OE oe bere hla. lace eaee ee 460 kc 
RADIOTRON COMPLEMENT DVORCAGHG: aes... Second Detector and A.V.C. 
INCA LORT ois os ns elves Radio-Frequency Amplifier COMME OED. ont0), ok. sid oS abe Audio Amplifier 
TDN. UO CS LY ERR ara ea a First Detector co) ANE Ae) Ae a Power Output Amplifier 
MOMS AO) ook ca bac ee we Heterodyne Oscillator CASS eon ct vce ea Full Wave Rectifier 
PER ROACGK | bec bu. ean eis os Intermediate Amplifier CNG a sly es ah da peat Tuning Indicator 
PoweER SuppLty RATINGS 
el A ee ow fcxctu cw is vans sas + ee 105—125 volts, 50—60 cycles, 140 watts 
NR NES Me Feat ee nd syne 0,9 wine ae aoe MAA 6 ho dane 105—125 volts, 25 cycles, 140 watts 
Cog Er gietg CNM CSO ee Rc 100— 130/140—160/195—250 volts, 50—60 cycles, 140 watts 
LOUDSPEAKER Power Output RATINGS 
UO cS i en i pa 12-inch Electrodynamic WECRCEE CCCs Me 6 5. i v.56 % cco eT ieee 2 £4Watts 
Voice Coil Impedance...... 214, Ohms at 400 Cycles Dann ince os is ow sce ee 414, Watts 
PHONOGRAPH 
“SESS 9 PRG Bip OR a gr Manual Type of Pickup.Improved High-Impedance Magnetic 
wurntable Speed .... 0655 - (Adjustable) 78 R.P.M. Pickup Impedance...... 2,800 Ohms at 1,000 Cycles 
Mechanical Specifications 
a de EMT MI aati oe ox» 46:6 Sls 8 ARR EM RMICONT ands 4 5%enn Sb daa mbee mene A Sy, 42 inches 
le eR Pe ae 2 sR) s ses « «+ o's vin,» ORR  Bhiius Lie IN ee a 261 inches 
er) ee reer eee treme es.) (nly as 3 SRS MG is hs exis ost Seen ete a 1614, inches 
MENSA ONT Eo yy Sieg STE Wns a TP gro rr ea ae 93 pounds 
SM Seno: TGA STENT AR 4. 2 Cae IRN oi Ct eco ee CO em Pete 152 pounds 
Son SED ASEM CSO Gae Acinic is MENU ua 5.5.0. = Gale ee ce sit auleandis ooking) wie.» 141/ inches x 9 inches x 31/4 inches 


General Description 


The RCA Victor Model D 9-19 combination radio 
receiver and manual phonograph provides excellent 
entertainment from either broadcast reception or rec- 
ord reproduction. It consists of a nine-tube, three- 
band radio receiver, and a manual phonograph, com- 


bined in the one cabinet. The high level of sound 
energy obtainable from the output of this instrument 
is capably handled by a new sensitive, twelve-inch, 
electrodynamic loudspeaker. Outstanding features of 
this instrument are as follows: 
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Magic Brain 


The radio receiver includes the “Magic Brain” unit 
for maximum all-around efficiency. This unit is a 
scientifically correct co-ordination of all the parts for 
the r-f, oscillator, and first detector functions of a 
Superheterodyne Receiver. Such design of the im- 
portant head end, or “Magic Brain” unit, gives greater 
efficiency in the short-wave ranges as all lead lengths 
are kept as short as possible, and all sockets and 
other parts are located for best possible operation. 


Magic Eye 


A cathode-ray tube whose fluorescent screen has 
the appearance of a human eye is used for visually 
indicating when the receiver is accurately tuned to 
the incoming signal. This tube is of new design. It 
contains two groups of elements; one group operates 
as an amplifier and the other group operates as a 
cathode-ray tube. 

The cathode-ray section consists of a conically 
shaped luminescent screen, a cathode, and a control 
electrode. The detected signal from the receiver is 
applied through the amplifier section of the tuning 
tube to the control electrode of the cathode-ray sec- 
tion. This control electrode, in turn, affects the elec- 
tron stream emitted by the cathode in such a manner 
as to cause a triangular shadow on the luminescent 
screen. The size of the shadow caused by the control 
electrode is determined by the strength of the incom- 
ing signal, so that a change-of-tuning is readily ex- 
hibited on the cathode-ray screen, and therefore tun- 
ing to exact resonance can be definitely obtained. 


RCA All-Metal Tubes 


The new metal tubes are used in the radio receiver 
for amplifying and detecting purposes. These tubes 
make possible a greater range of stable amplification 
not previously attainable with corresponding glass 


types. Their metal envelopes form a perfect electro- 
static and electromagnetic shield, precluding the 
former necessity for elaborate shielding by means of 
cans. The metal tubes are especially adaptable to 
the modern, extended-range receivers because of their 
eficient shielding and their favorable internal char- 
acteristics. 


Phonograph Mechanism 


An improved manually operated phonograph mech- 
anism is used in this model. The 12-inch turntable 
will accommodate either the 10-inch or the 12-inch 
phonograph records. The turntable rotates at a speed 
of 78 r.p.m. A speed regulator is provided for accu- 
rate adjustment of this speed. The instrument may 
be purchased with any one of three ratings as speci- 
fied under Electrical Specifications. It is important 
that a machine of any particular rating be operated 
at the frequency and voltage for which it is rated. 
Attempts to operate at ratings other than specified 
for the particular instrument may result in damage 
to both the phonograph motor and the radio re- 
ceiver. An automatic switch is provided to turn 
“off” the phonograph motor at the completion of 
record play when the eccentric-type inside groove 
record is used. 


Colorband Dial 


An open face airplane-type of dial is used. Each 
scale has a band of color adjacent to its graduations 
and three short strips of corresponding colors at the 
lower part of the dial for index purposes. An index 
pointer, which moves as the band switch is rotated, 
points to one of these colors to identify the band in 
use. The drive mechanism is variable, there being 
either a 50-to-l or 10-to-1 ratio available between the 
tuning knob and condenser drive shaft. The new 
shock-proof condenser mounting reduces microphonic 
tendencies to a minimum. 


CIRCUIT FEATURES 


The circuit is based upon the Superheterodyne 
principle. The three ranges of tuning are covered by 
three sets of coils. A single r-f stage provides the 
desired selectivity and gain ahead of the hexode first- 
detector tube. The oscillator stage operates separately 
from the first detector. A single stage if system is 
employed. Its basic frequency is 460 kc. Diode de- 
tection is performed by a double diode RCA-6H6 
Radiotron. Automatic volume control is provided by 
this same tube. The audio system consists of two 
stages, the driver, an RCA-6F5, and the output, an 
RCA-6F6. High voltages for plate, screen, and bias 
supplies are obtained from an RCA-5Z3 full-wave 
rectifier through an efficient filter. The field of the 
loudspeaker acts as a reactor in the filter circuit. Fur- 
ther details of the circuit are as follows: 


Oscillator 


The oscillator circuit has extreme stability of fre- 
quency and good uniformity of output over the tun- 
ing ranges. These qualities assure that the tuning of 
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the receiver will not drift as the line voltage varies. 
The action of the circuit is such that when the cath- 
ode emission tends to change with line voltage or 
because of other reasons, the variation of voltage drop 
in the plate and screen resistor restores the operating 
characteristics of the tube to normal and thus main- 
tains constancy of the generated signal. 


First Detector 


This stage has unusually good high frequency mix- 
ing efficiency. The tube used, an RCA-6L7, is a new 
hexode type. The signal is supplied to the first con- 
trol-grid and the oscillator voltage is fed in on a sec- 
ond control-grid, a screen-grid separating the two. 
The arrangement of the grids prevents degenerative 
difficulties, particularly at the higher frequencies. The 
second grid is direct-connected to the cathode of the 
oscillator and has no d-c bias. 


Compensated Volume Control 
The variation in response of the human ear with 


different degrees of volume is compensated for by a 
resistor and condenser network in the manual volume 
control circuit. The volume control itself is an acous- 
tically tapered potentiometer which provides equal 
changes of sound intensity for the listener per de- 
gree of rotation. 


Range Switch 


The band-change switch has several functions. It 
exchanges the antenna, detector, and oscillator coils 
in order to select the range desired. At the same 
time, it shorts out the unused coils so as to eliminate 
their absorptive effects. It also varies the fidelity by 
shorting a coupling condenser in the audio system to 
provide the desired reproduction for short-wave as 
well as long-wave reception. 


Tone Control 


Provision is included for variable reduction of high 
frequencies. This consists of a resistor and condenser 
combination across the primary winding of the out- 
put transformer, the resistor being the variable ele- 
ment. As it is decreased, the high-frequency response 
limit is lowered. 


Power System 


The power transformer has its primary winding 
capacitively shielded from its secondary windings to 
eliminate transfer of line disturbances into the receiver 
and to stop any tendency for the circuit to radiate 
into the line. Rectification is performed in the usual 
manner by a full-wave tube. 


Detection and A.Y.C. 


The modulated signal as obtained from the output 
of the i-f system is detected by an RCA-6H6 twin 


SERVICE 


The various diagrams of this booklet contain such 
information as will be needed for servicing the re- 
ceiver. The ratings of all resistors, capacitors, coils, 
etc., are indicated adjacent to the symbols signifying 
these parts on the diagrams. The coils, reactors, and 
transformer windings are rated in terms of their d-c 
resistances only. Ratings of less than one ohm are 
generally omitted. Identification titles such as R-3, 
L-2, C-l, etc., are provided for reference between 
the illustrations and replacement parts. 


Alignment Procedure 


The extensive frequency range of this receiver 
necessitates a more or less involved method of align- 
ment. However, if the following directions are care- 
fully applied, the normal performance of the instru- 
ment will be obtained. 


Correct performance of the receiver can only be 
obtained when the trimmer adjustments have been 
made by a skilled service man with the use of ade- 
quate and reliable test equipment. Such apparatus as 
may be required for this particular instrument is illus- 
trated and described on a separate page of this 
booklet. 
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diode tube. The audio frequency secured by this 
process is passed on to the a-f system for amplification 
and final reproduction. The d-c voltage which re- 
sults from detection of the signal is used for auto- 
matic volume control. This voltage, which develops 
across resistor R-8, is applied as automatic control- 
grid bias to the r-f, first-detector, and i-f tubes 
through suitable resistance-capacitance filter circuits. 
The second diode of the RCA-6H6 is used to supply 


| CU ILLILLLLLLLLLLLLLLLLCLLLICLCLLECLLE? 
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cs) R-F AMP. 
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AUDIO §=62@R2DETRAVC. OSC. I-F AMP. 


Figure 1—Radiotron and Coil Locations 


residual bias for these controlled tubes under condi- 
tions of little or no signal. This diode, under such 
conditions, draws current, which flows through R-9 
and R-8, thereby maintaining the desired minimum 
operating bias on such tubes. On application of sig- 
nal energy above a certain level, however, the 
auxiliary bias diode ceases to draw current and the 
a.v.c. diode takes over the biasing function. 


DATA 


Two methods of alignment are applicable. One 
utilizes a Cathode-Ray Oscillograph as a means of 
output indication and the other follows former pro- 
cedure where a glow type indicator or meter is used. 
The oscillographic method is much to be preferred, 
since greater accuracy is possible from the type of in- 
dication afforded. There are no approximations neces- 
sary as with the meter or aural method, but each ad- 
justment can be made with excellent precision. Both 
methods are hereinafter outlined so that alignment 
operations may be made according to the equipment 
available. 


It is wise to determine the necessity for alignment 
as well as the direction of misalignment before mak- 
ing adjustments. The RCA Tuning Wand is an in- 
strument designed particularly for such a purpose. 


The Tuning Wand consists of a bakelite rod having a 
small brass cylinder at one end and a core of finely di- 
vided iron at the other. It may be inserted into a tuned 
coil while a signal of the normal resonant frequency is 
being supplied to such coil to obtain an indication of the 
tuning. Holes are provided at the top of the r-f shield 
cans for entrance of the Wand. The presence of either 
end of the Wand will cause a change in tuning which will 
be indicated at the receiver output as an increase or de- 
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crease in signal level. If there is a decrease of output 
when either end is inserted, the tuning is correct and 
will require no ;adjustment. However, should there be 
an increase of output due to the iron core and decrease 
with the brass cylinder, an increase in inductance or ca- 
pacitance is indicated as necessary to bring the circuit 
into line. The trimmer involved should therefore be in- 
creased accordingly. If the brass cylinder end causes an 
increase in output while the iron end causes a decrease, 
reduction of inductance wil! be necesarry to place the cir- 
cuit in alignment. This is equivalent to decreasing the 
trimmer concerned. The following tabulation gives the 
various changes and the adjustments required: 


WAND SIGNAL TRIMMER 
Brass co ete eae Decrease N 
Pe ar aah nae Sih one 
Trond s sae ee Decrease 
1 Brass’ a3. Vela ae Encreaseu! aii le ag Decrease 
ITOn s+) sO Decrease § 
: Brass cau Geen Decrease Ii tie: ter nue Increace 
TrOnie ee eee Increase 
TO DETECTOR... TMV-122- 8 Cae pact 
OUTPUT CATHODE. RAY se 
TO CHASSIS OSCILLOGRAPH or 
ist DET. = 
{st 1.F, OR 
2np IF, TUBE 
RECEIVER 
110-120 V, CHASSIS 
$0-60~ 
VERTICAL INPUT 
001 MFD. 


500 
CsQ) 


110 - 120 V. 
50-60~ 


— = 


TMV~-128-A 
FREQUENCY MODULATOR 


TMV-97-C 
TEST OSCILLATOR 


Figure 4—Alignment Apparatus Connections 


CATHODE-RAY ALIGNMENT 
Equipment 


A standard source of the specified alignment fre- 
quencies is required. Such a source should consist of 
an RCA Full Range Oscillator, Stock No. 9595. Out- 
put indication should be by means of an RCA Stock 
No. 9545 Cathode-Ray Oscillograph. An RCA Stock 
No. 9558 Frequency Modulator will be needed to 
sweep the generated signal and synchronize it with 
the Oscillograph in order to make possible the visual 
representation of the resonant characteristic of the 
circuit being tuned on the cathode-ray fluorescent 
screen. 


I-F Trimmer Adjustments 


The four trimmers of the two i-f transformers are 
located as shown by Figure 5. Each must be aligned 
to a basic frequency of 460 ke. The last transformer 
must be aligned firstly and the first transformer 
aligned secondly. For such a process, it is necessary 
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to feed the output of the Full-Range Oscillator to the 
stages in their order of alignment, adjusting the trim- 
mers of each transformer and observing the effect at 
the second detector output on the Cathode-Ray Oscil- 
lograph. The proper point of connection of the Os- 
cillograph is with its vertical “high” input terminal 
attached to the junction of R-7, R8 and R9 as illus- 
trated in Figure 5, and with the “0” or ground ter- 
minal to the chassis. The “Ext. Sync.” terminals of 
the Oscillograph should be connected to the Fre- 
quency Modulator as shown by Figure 4. A .001 
mfd. capacitor installed in series with the Oscillator 
“Ant.” lead will prevent the voltages of the stage 
under alignment from becoming upset. The vertical 
“A” amplifier should be “On” for the ensuing ad- 
justments and the gain control kept at its maximum 
position. For each adjustment, the Oscillator output 
need be regulated so that the image obtained on the 
Oscillograph screen will be of sufficient size as to be 
accurately observable. Proceed further as follows: 


(a) Place the receiver, Oscillograph and test Oscil- 
lator in operation. Set the receiver range 
switch to Band “A” and tune the station se- 
lector to a point where no interference will be 
picked up, shorting the antenna and ground 
terminals if necessary. Set the Oscillograph 
horizontal ““B” amplifier to “Timing” and con- 
trol its gain so that the luminescent spot sweeps 
a straight line trace completely across the 
screen. Place the timing control to “Int.” Ad- 
just the intensity and focusing controls of the 
Oscillograph to produce the correct size and 
strength of the spot. 


Attach the output of the test Oscillator be- 
tween the control grid cap of the RCA-6K7 
if tube and chassis ground as shown typically 
by Figure 4. Tune the Oscillator to 460 kc. 
and set its modulation switch to “On”. Regu- 
late its output until the signal produces a 
wave pattern on the Oscillograph screen, ad- 
justing the Oscillograph controls to give the 
desired number of cycles. Cause the image 
to stand still on the screen by manipulation of 
the frequency and synchronizing controls. 
Then carefully tune the two trimmers C-29 
and C-30 of the second i-f transformer to pro- 
duce maximum amplitude (vertical deflection) 
of the oscillographic image. Under this con- 
dition the transformer will be sharply reson- 
ated to 460 kc. 


The Frequency Modulator should then be 
placed in operation and interconnected with 
the Full-Range Oscillator by means of the 
special shielded patch cord. Figure 4 shows 
the proper arrangement. Set the Frequency 
Modulator sweep range switch to its “Lo” 
position and turn the Oscillator modulation 
switch to “Off”. Change the timing control of 
the Oscillograph to “Ext.” and place the range 
switch to its No. 2 position. Then carefully 
shift the tuning of the Oscillator so as to in- 
crease its frequency, until two distinct and 
similar waves appear on the Oscillograph 


(b) 


(c) 


(d) 


screen and become exactly coincident at their 
highest points. These curves will be found to 
occur at an Oscillator setting of approxi- 
mately 540 kc. They will be identical in 
shape but appearing in reversed positions. Ad- 
just the frequency control of the Oscillograph 
in order to cause the waves to conform with 
the above requirements and to make them re- 
main motionless on the screen. This will re- 
quire a setting of approximately 1/4 clockwise 
rotation of the frequency control. The trim- 
mers C-29 and C-30 should then be re-ad- 
justed so that the two curves move together 
and become exactly coincident throughout 
their lengths, maintaining the maximum ampli- 
tude at which this condition can be brought 
about. 


Leaving the equipment connected and ad- 
justed as in (c), change the Oscillator output 
to the control-grid cap of the RCA-6L7 first- 
detector tube. Then adjust the first i-f trans- 
former trimmers C-24 and C-25 so that the 
forward and reverse waves appearing on the 
Oscillograph coincide throughout their lengths 
and have maximum amplitude. The shape of 
the composite wave obtained from this opera- 
tion is a true representation of the overall 
tuning characteristic of the i-f system. Each 
trimmer of the entire group should then be 
checked to assure that it is in correct align- 
ment as indicated by the degree of coincidence 
and relative amplitude of the image on the 
Oscillograph screen. 


fe) 
O-aupio 


RAY OSCILLO! 


TO CATHODE i 


Figure 5—Radiotron 


R-F Trimmer Adjustments 


Locations of the various antenna, detector and os- 
cillator coil trimmers are shown by Figure 5. The 
test Oscillator should be removed from connection 
with the if system and its output connected to the 
antenna-ground terminals of the receiver. No changes 
are to be made in the connections of the Oscillo- 
graph at the second detector. During the following 
adjustments, the Oscillator output should be regu- 
lated as often as is necessary to keep the oscillo- 
graphic image as low as is practically observable. Ad- 
herence to such a procedure will obviate the broad- 
ness of tuning that would result from a.v.c. action on 
a stronger signal. Proceed with the adjustments as 


follows: 
Calibration 


Set the receiver range switch to Band A and ro- 
tate the station selector until the tuning condenser 
plates are in full mesh (maximum capacitance). 
Then move the main dial pointer until it points ex- 
actly to the horizontal line at the low frequency end 
of the Band A scale. 


Band A 


(a) With the receiver range switch in its Band A 
position, tune the station selector until the dial 
pointer is at a reading of 1,720 ke. Adjust 
the test Oscillator to 1,720 ke. (modulation 
“On” and Frequency Modulator disconnected) 
and increase its output to produce a registra- 
tion on the Oscillograph. Carefully align the 
oscillator, detector, and antenna trimmers C-20, 
C-10 and C-3 respectively, so that each brings 
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about maximum amplitude of output as shown 
by the wave on the Oscillograph. It will be 
necessary to have the timing control of the 
Oscillograph on “Int.” for this operation. 
After each trimmer has been peaked, the Os- 
cillograph timing control should be set to 
“Ext.” and the Frequency Modulator placed 
into operation with its connections to the Os- 
cillator and Oscillograph made in accordance 
with Figure 4. Turn the modulation switch of 
the Oscillator to “Off” and retune the Oscil- 
lator (increase frequency) until the forward 
and reverse waves show on the Oscillograph 
and become coincident at their highest points. 
Adjust the trimmers C-20, C-10 and C-3 again, 
setting each to the point which produces the 
best coincidence and maximum amplitude of 
the wave images. 


(b) Remove the Frequency Modulator cable from 
the Oscillator and shift the signal frequency to 
600 kc. Place the modulation switch to “On”. 
Tune the receiver to pick up this signal, disre- 
garding the dial reading at which it is best 
received. Then insert the Frequency Modu- 
lator plug and retune the Oscillator (modula- 
tion “Off”) until the two similar forward and 
reverse waves appear on the screen. For this 
adjustment, it is advisable to shift the Oscil- 
lator to its 200—400 kc. range and use the third 
harmonic of the generated signal in order to 
obtain the desired range of sweep. The oscil- 
lator series trimmer C-19 should then be ad- 
justed to produce maximum amplitude of the 
images. No rocking will be necessary on the 
station selector inasmuch as the signal fre- 
quency is being ““wobbled” by the Frequency 
Modulator to produce the same effect. 


SN-49] 


BLACK 


OUTPUT 
TRANS. 


Figure 6—Loudspeaker Wiring 


After completing this adjustment, the trimmer 
C-20 should be realigned as in (a) to correct 
for any change brought about by the adjust- 
ment of C-19. 
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(a) 


(b) 


Band X 


Disconnect the Frequency Modulator and tune 
the test Oscillator to a frequency of 400 ke. 
(Modulation “On”). Place the receiver range 
switch to its Band X position and tune the 
station selector until the dial pointer reads 
exactly 400 kc. Adjust the Oscillograph tim- 
ing control to “Int.” Then align each of the 
trimmers C-18, C-9 and C-2 to the point pro- 
ducing maximum output at the Oscillograph. 
Place the Frequency Modulator in operation 
and attach it to the test Oscillator by means 
of the shielded cable. Change the Oscillo- 
graph timing to “Ext.” Increase the frequency 
of the Oscillator (Modulation “Off’) until 
the two forward and reverse waves appear and 
become coincident at their highest point, ap- 
proximately at 462 kc. These waves may 
be made to remain stationary on the screen by 
manipulation of the Oscillograph range switch 
(No. 2 position) and frequency control (mid- 
position). Readjust the three trimmers C-18, 
C-9 and C-2 to give maximum amplitude and 
complete coincidence of the waves. 


Change the test Oscillator so that it delivers 
a signal of 150 kc. with the Frequency Modu- 
lator disconnected. Tune this signal on the 
receiver, which should be set to the Band X 
setting, disregarding the dial reading at which 
the signal is best received. Then intercon- 


nect the Frequency Modulator with the Os~ 


cillator and retune the latter to the point at 
which the two similar waves appear on the 
screen. Adjust the trimmer C-47 for maxi- 
mum amplitude of the wave images. Rocking 
of the tuning condenser will not be necessary 
for this operation as such is duplicated by the 
Frequency Modulator. Repeat the alignment 
of C-18 as in (a) to correct for any error 
brought about by the adjustment of C-47. 


Band C 


(a) Turn the range switch of the receiver to its 


Band C position and tune the station selector 
until the dial pointer reads 18,000 kc. Set the 
test Oscillator to 18,000 kc. (modulation “On” 
and Frequency Modulator disconnected) and 
regulate its ouput to the level required for 
convenient observation. Adjust the trimmer 
C-16 to the point producing maximum output 
as indicated on the Oscillograph. Check for 
the presence of the proper “image” signal by 
tuning the receiver to 17,080 kc. The 18,000 
ke. signal of the Oscillator will be received at 
this point if the adjustment of C-16 has been 
properly made using the position of least capac- 
itance which gives maximum receiver output. 
It may be necessary to increase the output of 
the Oscillator in order to get an indication of 
the “image”. No adjustments should be 
made during this check. 


(b) Return the receiver tuning to 18,000 kce., re- 
align C-16 if necessary, and then adjust the 
detector and antenna trimmers, C-8 and C-1, 
for maximum signal output as evidenced by 
the oscillographic image. No further adjust- 
ments are to be made on this band. 


OUTPUT INDICATOR ALIGNMENT 


To align the receiver by means of an output indi- 
cator other than a Cathode-Ray Oscillograph will re- 
quire the use of a standard test Oscillator such as 
that recommended above for the source of signals and 
means of indication for the output. The RCA Neon 
Output Indicator, Stock No. 4317 will be found very 
satisfactory for such use. It should be connected 
across the voice coil circuit of the loudspeaker or 
across the output transformer primary. 


I-F Alignment 


Connect the test Oscillator to the control-grid cap 
of the i-f tube. Advance the volume control of the re- 
ceiver to its full-on position. Tune the test Oscillator 
to 460 ke. and align the trimmers C-29 and C-30 to 
give maximum receiver output. Regulate the Oscil- 
lator output during this adjustment so that the out- 
put indication is as small as can be conveniently ob- 
served. After completing the adjustments of these 
trimmers, reconnect the Oscillator so that it will feed 
into the control-grid circuit of the RCA-6L7 first 
detector. Then tune the first i-f transformer trim- 
mers C-24 and C-25 for maximum receiver output. 


R-F Alignment 


After completing the i-f adjustments, it is advis- 
able to correct the line-up of the circuits ahead of the 
first detector. The test Oscillator should be con- 
nected to the antenna-ground terminals of the re- 
ceiver and the manual volume control kept at its 
maximum position. For each adjustment the Oscil- 
lator output should be maintained as low as possible 
in order to avoid broadness of tuning which would 
result from a.v.c. action on a stronger signal. Band A 
should be aligned by supplying a 1,720 ke. signal to 
the receiver, tuning the station selector to a dial 
reading of 1,720 and adjusting the trimmers C-20, 
C-10 and C-3 to produce maximum receiver output. 
The Oscillator should then be shifted to 600 ke. and 
the receiver tuned to resonate this signal, disregard- 
ing the reading at which it is best received. Trim- 
mer C-19 must then be adjusted, simultaneously while 
rocking the station selector backward and forward 
through the signal until the maximum output results 
from the combined operations. C-20 should be re- 
checked to assure that its adjustment has not changed 
because of the trimming of C-19. Band X must be 
aligned at 400 kc. and 150 ke. Tune the test Oscil- 
lator to 400 kc. and turn the receiver dial to the same 
reading. Adjust trimmers C-18, C-9 and C-2 for 
maximum (peak) receiver output. Then shift the 
Oscillator to 150 kc. and tune the receiver to pick up 
this signal, disregarding the dial reading at which it 
is best received. Adjust trimmer C-47, simultaneously 
rocking the tuning condenser backward and forward 
through the signal, until maximum. receiver output 
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results from the combined operations. Repeat the 
alignment of C-18 as above to correct for any change 
which may have been caused by the adjustment of 
C-47. Change the receiver so that it is operative and 
the dial reads 18,000 kc. on the “C” Band. Tune the 
test Oscillator to 18,000 kc. Then adjust the oscil- 


RED 


RED 


RECTIFIER FILAMENT 
5 VOLTS 


SN-S42 


Pri. Res.—-8.0 ohms, total 
Sec. Res.—670 ohms, total 


Figure 7—Standard Power Transformer Connections 


lator trimmer C-16 to produce maximum (peak) out- 
put. Two positions of this trimmer will be found 
which conform with this requirement. The one of 
least capacitance is correct. Check for the presence 
of “image” response at 17,080 kc. by shifting the re- 
ceiver tuning. If it is received at such a point, the 
trimmer C-16 has been correctly adjusted to the right 
peak. No adjustments are to be made during 
this check. Tune the receiver back to the 18,000 
ke. dial marking, readjust C-16 if necessary, and then 
tune the detector and antenna capacitors C-1 and 
C-8 for maximum receiver output. No further ad- 
justments are necessary. 


Radiotron Socket Voltages 


The voltage values indicated from the Radiotron 
socket contacts to chassis on Figure 5 will serve to 
assist in the location of causes for faulty operation. 
Each value as specified should hold within 20% 
when the receiver is normally operative at its rated 
supply voltage. Variations in excess of this limit will 
usually be indicative of trouble in the basic circuits. 
The voltages given are actual operating values and 
do not allow for inaccuracies which may be caused by 
the loading effect of a voltmeter’s internal resistance. 
This resistance should be duly considered for all 
readings. The amount of circuit resistance shunting 
the meter during measurement will determine the 
accuracy to be obtained, the error increasing as the 
meter resistance becomes comparable to or less than 
the circuit resistance. For the majority of readings, 
a meter having an internal resistance of 1,000-ohms- 
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per-volt will be satisfactory when the range used for 
each reading is chosen as high as possible consistent 
with good readability. 


Standard Transformer 


The transformer used on some models of this in- 
strument is adaptable for voltages and frequencies as 
given under Ratings A and B of Electrical Specifi- 
cations. Its schematic and wiring are shown by Fig- 
ore 7; 


Phonograph Mechanism 


The phonograph motor is of the governor induction 
type and designed to be simple and foolproof. Under 
normal operating conditions, service difficulties should 
be negligible. Occasionally, however, certain adjust- 
ments may be required. These adjustments are illus- 
trated and explained in Figure 9. Application of oil 
to the felt pad which rubs against the governor disc 
will insure smooth operation. 


Magnetic Pickup 


The pickup used in the phonograph unit is of an 
improved design, having several variations from the 
usual type of pickup. The magnetic assembly is one 
rigid piece. The horseshoe magnet is solidly welded 
to the pole pieces and is irremovable. There is a cen- 
tering spring attached to the armature to maintain 
proper adjustment and provide a limiting effect on 
the movement of the armature. The frequency re- 
sponse is uniform over a wide range. 
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Service operations which may be necessary on the 
pickup are as follows: 


CENTERING ARMATURE 


Refer to Figure 10 showing the pickup inner struc- 
ture. The armature is shown in its proper relation 
to the magnet pole pieces, i. e., exactly centered. 
Whenever this centering adjustment has been dis- 
turbed, the screws A, B, and C should be loosened 
and the armature clamp adjusted to the point where 
the vertical axis of the armature is at right angles to 
the horizontal axis of the pole pieces, and centered 
between them. This centering operation may be fa- 
cilitated by inserting a small rod or nail into the arma- 
ture needle hole, using it as a lever to test the angular 
movement of the armature. The limitation of the 
movement in each direction will be caused by the 
armature striking the pole pieces. The proper adjust- 
ment is obtained when there is equal angular dis- 
placement of the armature and adjustment rod or 
nail to each side of the vertical axis of the magnet 
and coil assembly. The screws A and B should then 
be secured, observing care not to disturb the adjust- 
ment of the armature clamp. Then place the pickup 
in a vise and secure the centering spring-clamp by 
means of the screw C, allowing the centering spring 
to remain in the position at which the armature is 
exactly centered between the pole pieces. With a 
little practice, the correct adjustment of the armature 
may be readily obtained. The air gap between the 
pole pieces and the armature should be kept free from 
dust, filings, and other such foreign materials which 
would obstruct the movement of the pickup armature. 
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CHANGE 
THIS ADJUSTMENT 


Figure 9>—Motor Details 


DAMPING BLocK 

The viscoloid block which is attached to the back 
end of the armature shank serves as a mechanical 
filter to eliminate undesirable resonances and to cause 
the frequency response to be uniform. Should it be 
necessary to replace this damping block, it may be 
done by removing screw D and the cover support 
bracket from the mechanism and taking off the old 
viscoloid block. The surface of the armature which 
is in contact with the viscoloid should be thoroughly 
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Figure 10—Details of Pickup 


cleaned with fine emery cloth. Then insert the new 
block so that it occupies the same position as it did 
originally. Make certain that the block is in correct 
vertical alignment with the armature. The hole in the 
new viscoloid block is somewhat smaller than the 
diameter of the armature in order to permit a snug 
fit. With the viscoloid aligned on the armature, screw 
D and the cover support bracket should then be re- 
placed. Heat should be applied to the armature 
(viscoloid side) so that the viscoloid block will fuse 
at the point of contact and become rigidly attached to 
the armature. A special-tip soldering iron constructed 
as shown in Figure 11 will be found very useful in 
performing this operation. The iron should be ap- 
plied only long enough to slightly melt the block and 
cause a small bulge on both sides. 


REPLACING COIL 


Whenever there is defective operation due to an 
open or shorted pickup coil, this coil should be re- 


placed. The method of replacement will be obvious 
upon inspection of the pickup assembly and by study 
of the cut-a-way illustrations. Make sure that the new 
coil is properly centered with the hole in the support 
strip and glued securely in that position. It is impor- 
tant to readjust the armature as previously explained 
after reassembly of the mechanism. Only rosin core 
solder should be used for soldering the coil leads in 
the pickup. This same type of solder should be used 
when necessary for soldering the centering spring to 
the armature. 


MAGNETIZING 


Loss of magnetization will not usually occur when 
the pickup has received normal care due to the fact 
that the magnet and pole pieces are one unit and the 
magnetic circuit remains closed at all times. When 
the pickup has been mishandled, subjected to a strong 
a-c field, jolted, or dropped, there may be an appreci- 
able loss of magnetic strength, in which case it will be 
necessary to remagnetize the entire structure. This 
should be done by first removing the cover and then 
placing the pickup assembly on the poles of a standard 
pickup magnetizer such as the RCA Stock No. 9549 
Pickup Magnetizer and charging the pickup. in ac- 
cordance with the instructions accompanying the 
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Figure 11—Special Soldering-Iron Tip 


magnetizer. It is recommended that the pickup be 
magnetized while the armature assembly is in place. 
This will necessitate that one of the poles of the 
magnetizer be rotated 180 degrees. This will provide 
proper clearance for the armature clamp assembly. It 
is preferable to check the polarity of the pickup mag- 
net and to remagnetize it so that the same polarity 
is maintained. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


Stock List 
No. DESCRIPTION Priée 


RECEIVER ASSEMBLIES 


Board—Three-terminal phono graph 

terminal ‘board 2) 7 hit ae 
4427 | Bracket—Volume control or high-fre- 
quency tone control mounting bracket 18 
5237 | Bushing—Variable tuning condenser 
opntine bushing assembly—Package 
of 3 


11698 


$0.22 


Stock DESCRIPTION a 


Capacitor—22 MMfd. (C7) ............ .24 


11321 | Capacitor—33 MMfd. (C33) ........... 26 
11289 | Capacitor—50 MMfd. (C11) ........... 26 
11291 | Capacitor—115 MMfd. (C21) .......... .24 


5116 | Capacitor—175 MMfd. (C35) .......... 18 
11290 | Capacitor—400 MMfd. (C48) ........... 25 
11269 | Capacitor—800 MMfd. (C46) ........... 30 
4409 | Capacitor—1120 MMfd. (C38) ......... 235 
11287 | Capacitor—4500 MMfd. (C15) ......... .30 


4868 | Capacitor—.005 Mfd. (C34) .........., 
4838 | Capacitor—.005 Mfd. (C44) .........., 


The prices quoted above are subject to change without notice. 
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REPLACEMENT PARTS — Continued 


DESCRIPTION 


DESCRIPTION 


Capacitor—.01 Mfd. (C32) 
Capacitor—.01 Mfd. (C37, C49, C50*).. 
Capacitor—.035 Mfd. (C43) 
Capacitor—.05 Mfd. (C50*) 
Capacitor—.05 Mfd. (C4, C13, C26) .... 
Capacitor—0.1 Mfd. (C6, C12, C27) .... 
Capacitor—0.25 Mfd. (C23, C28, C36) |. 
Capacitor—4 Mfd. (C41) 
Capacitor—10 Mfd. (C39) 
Capacitor—18 Mfd. (C40) 
Clamp—Antenna cable clamp—Located 
near antenna terminal 
Clamp—Capacitor mounting clamp as- 
sembly—for Stock No. 11248 
Coil—Antenna coil (A and C Bands)— 
CLL LZ) LS, L6,"Circs) 
ai coil (X Band)—(L3, L4, 
Z 
Coil—Detector coil (A and C Bands)— 
(L7, L8, L11, L12, C8, C10) 
acOMnS coil (X Band)—(L9, L10 
C9 
Coil—Oscillator coil (A and C Bands)— 
(L13, L15, C16, C20) 
Coil—Oscillator coil (X Band)—(L14, 
L23, C18) 
Condenser—Three-gang variable tuning 
condenser (C5, C14, C22) 
Cover—Phonograph terminal board cover 
Lamp—Dial lamp—Package of 5 
Plate—R.F. or I.F. coil shield locking 
plate—Package of 2 
Resistor—Voltage divider resistor, com- 
prising one 7500-ohm and one 9200- 
ohm sections (R18, R19) 
Resistor—Voltage divider resistor, com- 


prising one 148-ohm, one: 32-ohm, and | 


one 110-ohm section (R15, R16, R17) 
Resistor—1000 Ohm—Carbon type—™% 
Watt—(R2)—Package of 5 
Resistor—15,000 Ohm—Carbon type—1 
Watt—(R5) 

Resistor—33,000 Ohm—Carbon type— 
1/10 Watt—(R4)—Package of 5... 
Resistor—39,000 Ohm—Carbon type—™% 

Watt—(R10)—Package of 5 
Resistor—56,000 Ohm—Carbon type—% 
Watt—(R13)—Package of 5 
Resistor—100,000 Ohm—Carbon type— 
14 Watt—(R1, R3, R6)—Package of 5 
Resistor—270,000 Ohm—Carbon type— 
1% Watt—(R12)—Package of 5 
Resistor—470,000 Ohm—Carbon type— 
Y% Watt—(Ri4)—Package of 5 
Resistor—2.2 Megohms—Carbon type— 
14 Watt—(R9, R60, R67)—Package of 5 
Shield—Antenna, detector, or oscillator 
coil shield 
Shield—I.F. transformer shield 
Shield—Rectifier Radiotron shield 
Socket—Dial lamp socket 
Socket—Four-contact rectifier Radiotron 
socket 
Socket—Five-contact Radiotron socket . 
Socket—Seven-contact Radiotron socket 
Switch—Band switch (S1, S2, S3, S4, S5, 
S6, S7, S8. S9, S10, S11) 
Switch—Power switch (S12) 
Terminal—Antenna terminal clip assem- 
bly 
Tone Control—High-frequency tone con- 
trol (R20) 


Transformer—First intermediate  fre- 
quency transformer (L16, L17, C24, 
C25) 

Transformer—Second intermediate fre- 
quency transformer (L18, L19, C29, 
C30, C31, R7, R8) 
Transformer—Power transformer—105- 
125 Volts—25-60 Cycles 
Transformer—Power transformer—100- 
130, 140-160, 195-250 Volts—40-60 
Cycles—(T1) 

Volume control (R11) 


DRIVE ASSEMBLIES 


Arm—Band indicator operating arm .... 

Ball—Steel ball—Package of 20 

Clutch—Tuning condenser drive clutch 
assembly—comprising drive _ shaft, 
balls, ring, spring and washers—as- 
sembled 

Dial—Dial scale 

Drive—Variable tuning condenser drive 
assembly 

Indicator—Station selector indicator 
pointer 

Indicator—Band indicator pointer as- 
sembly—comprising indicator pointer, 
arm, link and stud 

Screw—No. 6-32-5/32” square set-screw 
for band indicator operating arm— 
Package of 10 

Screw—No. 8-32-5/32” set-screw for var- 
iable condenser drive assembly—Pack- 
age of 10 

Spring—Band indicator operating arm 
spring—Package of 5 

Stud—Band indicator operating arm stud 
and nut assembly—Package of 5 .... 


MOTOR ASSEMBLIES 


Governor—Governor complete for phono- 
graph motor—Stock No. 11701 or No. 
11702 

Motor—Phonograph turntable motor— 
110 Volts—50 to 60 Cycles—(M1) ... 

Motor—Phonograph turntable motor— 
110 Volts—25 Cycles 


MOTOR BOARD ASSEMBLIES 


Box—Used needle box (cup) 

Cover—Turntable cover 

Damper—Turntable rubber damper and 
damper plate 

Escutcheon—Speed regulator escutcheon 
plate 

Screw—Motor mounting screw assembly 
—comprising four screws, four lock- 
washers, four spacers, and four nuts . 

Turntable—Complete 

Volume Control—Phonograph volume 
control (R65, S14) 


ECCENTRIC AUTOMATIC BRAKE 
SWITCH ASSEMBLIES 


Cover—Eccentric automatic switch cover 
and screw 

Springs—Automatic brake springs—com- 
prising one each of four springs—Pack- 


The prices quoted above are subject to change without notice. 
* Refer to Schematic Diagram. 
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Stock 
No. 


3322 


11700 


REPLACEMENT PARTS — Continued 


DESCRIPTION 


Switch—Eccentric automatic brake and 
switch assembly—less switch cover... 
Switch—Eccentric automatic switch only 
—less cover (S13) oe 


PICKUP AND ARM ASSEMBLIES 


Screw Assembly—Pickup mounting 
screw assembly—comprising one screw, 
one lockwasher and one nut—Package 
of 10 


CABLE ASSEMBLIES 


Cable—Five-conductor shielded cable— 
approximately 24” long—Connects 
phonograph volume control to com- 
pensator pack and chassis terminal 

strip 


List 
Price 


2.50 
a) 


Stock 


No. 


DESCRIPTION 


Bracket—Output transformer mounting 
bracket .. 


11257 | Clamp—Cone center suspension clamp- 
ne nut and screw assembly—Package 
OF Sige: pie Sk See Ss PO a ee 
11254 | Coil—Field coil (L20) ................ 
11233 | Coil—Hum neutralizing coil (L21) ..... 
11258 | Cone—Reproducer cone (L22)—Package 
OF 5 25) cen ete, ica el ee ee 
5118 | Connector—Three-contact male connec- 
tor itor, reprodncer... 4.4. eee 
5119 | Connector—Three-contact female con- 
nector plug for reproducer cable...... 
9619 | Reproducer—Complete ................ 
11253 | Transformr—Output transformer (2) ae 
11230 | Washer—“Binder’s board” “‘C” washers 


—Used to hold field coil assembly .... 
MISCELLANEOUS ASSEMBLIES 


11191 | Bracket—Tuning tube mounting bracket 
—<less Clamp. "3 jack ayee, te Oe 
11192 | Clamp—Tuning tube mounting clamp— 


less bracket 


capacitor, and one 0.25 H_ reactor— 
(R62, R63, R64, C60, Cé1, T51) pee 


11337 | Escutcheon—Station selector escutcheon 
11276 | Escutcheon—Radiotron tuning tube es- 
cutcheon, sha eta oe ee 
11246 | Foot—Chassis mounting foot and bracket 
assembly—Package of 2............. 
6614 | Glass—Station selector dial glass ..... 
11346 | Knob—Station selector knob—Package 
(0) Mare NF or) bY Ve ee Sa Fy 
11347 | Knob—Phonograph volume control, 


3391 


The prices quoted above are subject to change without notice. 
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radio volume control, tone control, 
power switch or range switch knob— 
Package of 5 


8-32-7/16” set-screw for 
knob—Stock No. 11346—Package of 10 
Spring—Motor board mounting spring 
assembly—comprising one bolt, one 
“C” washer, two cup washers, one 
bottom spring, one lockwasher, and 
one cap nut 


Price 


List 


AZ 
12 


3.80 
-70 


-40 


76 
.30 


75 


BY, 


50 


| 


RCA VICTOR MODEL D 11-2 
Eleven-Tube, Three-Band, A-C, Automatic Radio-Phonograph 


SERVICE NOTES 


Electrical Specifications 


FREQUENCY RANGES ALIGNMENT FREQUENCIES 
BRE ARS ol 8h Aina yo 42s 140 ke.— 410 ke. BAIRD Ng: sin ie 150 ke. (osc.), 400 kc. (osc., ant., det.) 
MEN italy Scie! lol G wack 540 kc.— 1,800 ke. Band A...600 kc. (osc.), 1,720 ke. (osc., ant., det.) 
er RG ET nee re ee 5,700 kc.—18,000 kc. 18 VO ge OR aa eee 18,000 ke. (osc., ant., det.) 
Intermediate Frequency Soe sacmeue Rell Saseeneres is ¥elia\le jolie se vise WilaMeMollsMsMeMsMaMe ele ahs s/ oy.s) 91's!) oe v0 bee \a¥eiia S 6.0 'b:le, bv el eve 6 Hie one 460 ke. 
RADIOTRON COMPLEMENT ; : 
MRACANGO Ie isld a sx. wea ee First Audio Amplifier 
RA OK 7 oi. ose. see Radio-Frequency Amplifier 1 OS Gy iy Audio Driver Amplifier 
oS OS 5 6 cea First Detector on! AGI ee Power Output Amplifier 
NAOT 5,5 ale vce le ke Heterodyne Oscillator RAO DOs nek 5.5.0 2:0 fe Power Output Amplifier 
NA-GR Fig vi. ck wa oan Intermediate Amplifier NS LGTY 92 er Full'Wave Rectifier 
CRVOACGHG. 5 .. 64. Second Detector and A.V.C. WARE GAP GIO a bs gorsa ss ones Tuning Indicator 
Power Suppiy RatTINncs 
ENOL, GEE, asa US Naa UE NTs 6 c= del 105-125 Volts, 60 Cycles, 170 Watts 
CE eal IE ely 7 On EP en er 105-125 Volts, 50 Cycles, 165 Watts 
oat BETS 2 Rug 2 AS Ne il a ie Th 105-125 Volts, 40 Cycles, 170 Watts 
Souci /SEE Hse a napa IO tae a ete ek a a 105-125 Volts, 30 Cycles, 160 Watts 
SE 2 ery OT Meh a UE cw we ss oo. 4 on RE cece ee 105-125 Volts, 25 Cycles, 165 Watts 
SES LES aes Meet at A Det rR” 105-130/140-160/200-250 Volts, 60 Cycles, 175 Watts 
IDE WOR Sc ca aie ON oe oS all elie 105-130/140-160/200-250 Volts, 50 Cycles, 170 Watts 
PHONOGRAPH Power Output RatTINncs 
MREOTLOCO oa 3 xis a Sereno Oe LRA 8.5 Watts 
Se SS Rea pe ecueukecerd Ejector BESSON; ("a's kbp os dea eS EA 11.5 Watts 
Record Capacity. ..... Seven 10-inch or Six 12-inch i 
Parables Speed V2. Birks Hay. 78 R.P.M. ao 
TG OD PORE rc 12-inch Electrodynamic 
Type of Pickup. .Improved Low-Impedance Magnetic Voice Coil Impedance..... 7.5 Ohms at 400 Cycles 
Pickup Impedance....... 12 Ohms at 1,000 Cycles Biewmnoil! Rating ‘: (2 seeks 1,700 Ohms—72 M.A. 


Mechanical Specifications 


PEE Sab oouei nays Ae ae ee igbebeg a. dh. es er 43 inches 
UAAIGTENE dole cia seca 4 Vora iad Rn coer O° R08 lc 309% inches 
LEEW te ao Wha ol oie aie oi Gale eee | She te rr rr ee ar 18/4. inches 
De PN CU) Pr er Arne ee tC Oe UO ss fe 155 pounds 
Bae Ober O re: Meme hon ell! 5 Wem oe 229 pounds 
MG CEST UNIS) Sfhalve Wore nc. nt Ae 2 ea NG 154 inches x 1014 inches x 3 inches 


General Description 


The RCA Victor Model D 11-2 combination radio 
receiver and automatic phonograph provides excellent 
entertainment from either broadcast reception or 
record reproduction. It consists of an eleven-tube, 
three-band radio receiver, and an automatic phono- 
graph, combined in the one cabinet. The high level 
of sound energy obtainable from the output of this 
instrument is capably handled by a new Super- 
Sensitive, twelve-inch, electrodynamic loudspeaker. 
Outstanding features of this instrument are as follows: 


Masgic Brain 

The radio receiver includes the “Magic Brain” unit 
for maximum all-around efficiency. This unit is a 
scientifically correct co-ordination of all the parts for 
the rf, oscillator, and first detector functions of a 
Superheterodyne Receiver. Such design of the im- 
portant head end, or “Magic Brain” unit, gives 
greater efficiency in the short-wave ranges as all lead 
lengths are kept as short as possible, and all sockets 
and other parts are located for best possible operation. 


Magic Eye 

A cathode-ray tube whose fluorescent screen has 
the appearance of a human eye, is used for visually 
indicating when the receiver is accurately tuned to 
the incoming signal. This tube is of new design. It 
contains two groups of elements; one group operates 
as an amplifier and the other group operates as a 
cathode-ray tube. 

The cathode-ray section consists of a conically 
shaped luminescent screen, a cathode, and a control 
electrode. The detected signal from the receiver is 
applied through the amplifier section of the tuning 
tube to the control electrode of the cathode-ray sec- 
tion. This control electrode, in turn, affects the elec- 
tron stream emitted by the cathode in such a manner 
as to cause a triangular shadow on the luminescent 
screen. The size of the shadow caused by the control 
electrode is determined by the strength of the incom- 
ing signal, so that a change-of-tuning is readily ex- 
hibited on the cathode-ray screen, and therefore, tun- 
ing to exact resonance can be definitely obtained. 


RCA All-Metal Tubes 


The new metal tubes are used in the radio receiver 
for amplifying and detecting purposes. These tubes 
make possible a greater range of stable amplification 
not previously attainable with corresponding glass 
types. Their metal envelopes form a perfect electro- 
static and electromagnetic shield, precluding the for- 
mer necessity for elaborate shielding by means of 
cans. The metal tubes are especially adaptable to 


the modern, extended-range receivers because of 
their efficient shielding and their favorable internal 
characteristics. 


v 


Automatic Record Changer 

An improved automatic mechanism is used in this 
model. It is of the record ejector type, having a 
record capacity of seven for the ten-inch type, and a 


‘ capacity of six for the twelve-inch type. The turn- 


table speed is fixed at 78 r.p.m. by the design of the 
drive motor and the intermediate gear mechanism. 
This speed is invariable and does not vary as, long as the 
supply line frequency remains constant. The instru- 
ment may be purchased with any one of seven 
ratings as specified under Electrical Specifications. 
It is very important that a machine of any particular rating 
be operated at the frequency for which it is designed and 
rated. Attempts to operate at other frequencies will 
result in improper reproduction from the phonograph 
system. The ejecting mechanism is arranged so that 
it will trip on various types of records. This is ob- 
tained by having a trip mechanism which is actuated 
by the rate of needle acceleration toward the center 
of the record. 


Selector Dial 


The dial drive and station indicator system are of 
unique design. There are three individual dial scales, 
each with full 180 degree band spread, one for use 
on each of the three tuning bands. These scales are 
eccentrically arranged on a rotary disc which operates 
in conjunction with the range selector switch, so that 
as the switch is shifted to a particular band, the cor- 
responding dial scale rotates into position, leaving the 
remaining scales concealed. The driving mechanism 
for the dial pointer and the variable gang condenser 
has tuning ratios of 10-to-l and 50-to-1. Control may 
be interchanged between these two ratios by a push- 
pull operation of a positive-action clutch which is 
actuated by the tuning control knob. A vernier dial 
with an auxiliary pointer (band-spreader) is provided 
for the accurate tuning required for short-wave re- 
ception. The vernier pointer is geared to the main 
dial-shaft through a mechanism which causes it to 
rotate ten times to a 180 degree rotation of the main 
dial-pointer. The dial-drive mechanism connects to 
the variable gang condenser by means of a flexible 
coupling. This coupling arrangement together with 
the new shock-proof condenser mounting makes pos- 
sible the rigid attachment of the drive mechanism to 
the receiver-chassis base without causing serious mi- 
crophonic coupling between the base and the tuning 
condenser. 


CIRCUIT ARRANGEMENT 


The Superheterodyne principle of operation forms 
the basis of the circuit design. A single, tuned r-f 
stage is used ahead of the first detector. The functions 
of oscillator and detector are performed by two sepa- 
rate tubes. One i-f stage is employed and designed 
to operate at 460 kc. The combined second detector 


and a.v.c. stage uses an RCA-6H6 double diode. The 
audio system consists of two single amplifier stages 
working in cascade with a push-pull power output 
stage. The loudspeaker is an electrodynamic type, 
receiving its field supply from the rectifier and filter 
system and simultaneously acting as a filter reactor. 
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Full wave rectification is performed in the RCA-5Z3 
tube. The outstanding features of electrical design are 
concerned with the following: 


Tuned Circuits 

A total of seven circuits are tuned to provide gain 
and selectivity to the incoming signal. The variable 
gang condenser resonates the antenna transformer 
secondary, the detector transformer secondary and 
the oscillator coil. Alignment trimmers are included 
for each of these same circuits. ‘Additional trimmers 
are used on the if transformers, tuning both the 
secondaries and primaries to 460 kc. There are sepa- 
rate groups of antenna, detector and oscillator coils 
for each of the tuning ranges. They are placed into 
operation by means of a rugged rotary switch. 


First Detector 

This stage has unusually good high frequency mix- 
ing efficiency. The tube used, an RCA-6L7, is a new 
hexode type. The signal is supplied to the first con- 
trol grid and the oscillator is fed in on a second con- 
trol grid, a screen grid separating the two. The ar- 
rangement of the grids prevents degenerative difh- 
culties, particularly at the higher frequencies. The 
second grid is direct-connected to the cathode of the 
oscillator tube and has no dc bias. . 


Oscillator 

The oscillator circuit is worthy of careful study 
inasmuch as it is different from the type ordinarily 
employed. It has self-stabilizing properties which are 
very advantageous for short wave operation. The 
generated frequency remains substantially constant, 
the circuit being unaffected by variation of line volt- 
age and other similar influences. Output also remains 
uniform over the individual tuning ranges. The 
switching of the tuning coils is arranged so as to 
short those not in use in order to prevent absorption 
or any reactive effects in the particular band being 
tuned. 


Detector and A.V.C. 

The modulated signal as obtained from the output 
of the i-f system is detected by an RCA-6H6 double 
diode tube. The audio frequency secured by this 
process is passed on to the a-f system for amplification 
and final reproduction. The d-c voltage which results 
from detection of the signal, is used for automatic 

volume control. This voltage, which develops across 
resistors R-7 and R8, is applied as automatic control 
grid bias to the r-f, first detector and i-f tubes through 


suitable resistance-capacitance filter circuits. The sec- 
ond diode of the RCA-6H6 is used to supply residual 
bias for these controlled tubes under conditions of 
little or no signal. This diode, under such conditions, 
draws current, which flows through ‘resistors R-7, R-8 
and R-9, thereby maintaining the desired minimum 
operating bias on such tubes. On application of signal 
energy above a certain level, however, the auxiliary 
bias diode ceases to draw current and the a.v.c. diode 
takes over the biasing’ function. The cathode and 
anode of the signal-a.v.c. diode have positive potential 
in respect to chassis-ground and cathodes of the a.v.c. 
controlled tubes when no signal is being received. 


ANT. COILS 


Pp 
“C" BOTTOM 


DET. COILS 
‘a" TOP -— 
*C” BOTTOM 


OSC. COILS 
me TOP === 
*C” BOTTOM 


y / / / NS 
OUTPUT DRIVER Isv.A-F 2wo.I-F TRANS. 2wo. DET. & AMC. 


Figure 1—Radiotron and Coil Locations 


Audio System 

Manual volume control of the detected signal is ef- 
fected by an acoustically tapered potentiometer in the 
grid circuit of the first a-f stage. This control has 
tone compensating filters connected to two points 
thereon. These filters effect the correct aural balance 
at different volume settings. A music-speech switch 
(low frequency tone control) is. associated with one 
of the compensation filters. The purpose of this con- 
trol is to make speech reproduction more intelligible 
and to reduce hum obtained from stray modulation on 
a carrier. The driver stage of the audio system uses an 
RCA-6C5 which is resistance coupled to the first a-f 
tube and transformer coupled into the push-pull 
power output stage. 


SERVICE DATA 


The various diagrams of this booklet contain such 
information as will be needed to isolate causes for de- 
fective operation when such develops. The ratings of 
the resistors, capacitors, coils, etc., are indicated adja- 
cent to the symbols signifying these parts on the 
diagrams. Identification titles such as R-3, L-2, Cl, 
etc., are provided for reference between the illustra- 
tions and the Replacement Parts List. The coils, 
reactors, aiid transformer windings are rated in terms 
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of their d-c resistances only. Ratings of less than one 
ohm are generally omitted. 


Alignment Procedure 

Eleven alignment trimmers are provided in the r-f, 
first detector and oscillator tuning system and four 
are used in the if system. All of these are accurately 
adjusted during manufacture and should remain in 
proper alignment unless affected by abnormal condi- 
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tions of climate or have been altered by other means. 
Loss of sensitivity, improper tone quality and poor 
selectivity ‘are the usual indications of improper align- 
ment. 

Correct performance of the receiver can only be 
obtained when the trimmer adjustments have been 
made by a skilled service man with the use of ade- 


TMV-122- 8B Pat 
CATHODE RAY bat G 
OSCILLOGRAPH o- 

{st DET. = 

1sv 1.F, OR 

2nol.F. TUBE 


Oo) SEE 


TO DETECTOR» _._¢#, 
OUTPUT ee 


TO CHASSIS 


- €})- 
GROUND ao, 


| || ae-SHIELD 


10-120 V. >) 
50-60~ 


VERTICAL INPUT O © 


110 - 120 V. 
50-60~ 


TMV - 97-C 
TEST OSCILLATOR 


TMV -128-A 
FREQUENCY MODULATOR 


Figure 4—Alignment Apparatus Connections 


quate and reliable test equipment. Such apparatus as 
may be required for alignment of this particular 
instrument is illustrated and described on a separate 
page of this booklet. 

Two methods of alignment are applicable. One 
utilizes a Cathode-Ray Oscillograph as a means of 
output indication and the other follows former pro- 
cedure where a glow type indicator or meter is used. 
The oscillographic method is much to be preferred, 
since greater accuracy is possible from the type of 
indication afforded. There are no approximations 
necessary as with the meter or aural method, but 
each adjustment can be made with definite precision. 
Both methods are hereinafter outlined so that align- 
ment operations may be made according to the equip- 
ment available. 

It is wise to determine the necessity for alignment 
as well as the direction of misalignment before mak- 
ing adjustments. The RCA Tuning Wand is an 
instrument designed particularly for such a purpose. 

The Tuning Wand consists of a bakelite rod having a small 
brass cylinder at one end and a core of finely divided iron 
at the other. It may be inserted into a tuned coil while a 
signal of the normal resonant frequency is being supplied to 
such coil to obtain an indication of the tuning. Holes are 
provided at the top of the r-f shield cans for entrance of the 
Wand. The presence of either end of the Wand will cause 
a change in tuning which will be indicated at the receiver 
output as an increase or decrease in signal level. If there is 
a decrease of output when either end is inserted, the tuning 
is correct and will require no adjustment. However should 
there be an increase of output due to the iron core and 
decrease with the brass cylinder, an increase in inductance or 
capacitance is indicated as necessary to bring the circuit into 
line. The trimmer involved should therefore be increased 
accordingly. If the brass cylinder end causes an increase in 


output while the iron end causes a decrease, reduction of 
inductance will be necessary to place the circuit in alignment. 
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This is equivalent to decreasing the trimmer concerned. The 
following tabulation gives the various changes and the ad- 
justments required: 


WAND SIGNAL TRIMMER 
MiBrasss. .ctaideoe eee Decrease 

Pilronic. eee Decrease (ear noe a ees None 
(i Brass oie: lemme eee Increase 

Vlfontiuc:aine ee eee Decreisetly  ¢ ee re gee Decrease 
(SBrassa dsc Steels eee: Decrease I 

Ulro naan ee eee increase jis" 7 Bena a ae 


CATHODE-RAY ALIGNMENT 

Equipment 

A standard source of alignment frequencies is re- 
quired. Such a source should consist of an RCA Full 
Range Oscillator, Stock No. 9595. Output indication 
should be by means of an RCA Stock No. 9545 
Cathode-Ray Oscillograph. An RCA Stock No. 9558 
Frequency Modulator will be needed to sweep the 
generated signal and synchronize it with the Oscillo- 
graph in order to obtain visual representation of the 
resonant characteristic of the circuit being tuned on 
the cathode-ray fluorescent screen. 


|-F Trimmer Adjustments 

The four trimmers of the two i-f transformers are 
located as shown by Figure 5. Each must be aligned 
to a basic frequency of 460 kc. The last transformer 
must be aligned firstly and the first transformer align- 
ed secondly. For such a process, it is necessary to 
feed the output of the Full Range Oscillator to the 
stages in their order of alignment, adjusting the trim- 
mers of each transformer and observing the effect at 
the second detector output on the Cathode-Ray 
Oscillograph. The proper point of connection of the 
Oscillograph is with its vertical “high” input terminal 
attached to the juncture of R-7 and R-8, as illustrated 
in Figure 5, and with the “0” or ground terminal to 
the chassis. The “Ext. Sync.” terminals of the 
Oscillograph should be connected to the Frequency 
Modulator as shown by Figure 4. A .001 mfd. capa- 
citor installed in series with the Oscillator “Ant.” 
lead will prevent the voltages of the stage under 
alignment from becoming upset. The vertical “A” 
amplifier should be “On” for the ensuing adjustments 
and its gain control kept at maximum. For each ad- 
justment, the Oscillator output must be regulated so 
that the image obtained on the Oscillograph screen 
will be of the minimum size convenient for accurate 
observation. Proceed further as follows: 

(a) Place the receiver, Oscillograph and test Oscil- 
lator in operation. Set the receiver range 
switch to Band “A” and tune the station se- 
lector to a point where no interference will be 
encountered from signal pickup or from the 
RCA-6J7 oscillator, removing the tube if 
necessary. Set the Oscillograph horizontal 
“B” amplifier to “Timing” and control its gain 
so that the luminescent spot sweeps a straight 
line trace completely across the screen. Place 
the timing control to “Int.” Adjust the 
intensity and focusing controls of the Oscillo- 
graph to produce the correct size and strength 
of spot. 


(b) Attach the output of the test Oscillator be- to occur at an Oscillator setting of approximately 


tween the control grid cap of the RCA-6K7 540 kc. The curves will be identical in shape 
i-f tube and chassis ground as shown typically but appearing in reversed positions. Adjust 
by Figure 4. Tune the Oscillator to 460 kc. the frequency control of the Oscillograph in 
and set its modulation switch to “On.” Regu- order to cause the waves to conform with the 
late its output until the signal produces a wave above requirement and to make them remain 
pattern on the Oscillograph screen, adjusting motionless on the screen. This will require a 
the Oscillograph controls to give a shape setting of approximately |4 clockwise rotation 
which is convenient for peak indications. of the frequency control. The trimmers C-20 
Cause the image to stand still on the screen and C-21 should then be readjusted so that 
by manipulation of the frequency and syn- | the two curves move together and become 
chronizing controls. Then carefully tune the exactly coincident throughout their lengths, 
two trimmers C-20 and C-21 of the second maintaining the maximum amplitude at which 
if transformer to produce maximum amplitude this condition can be brought about. 
(vertical deflection) of the oscillographic (d) Leaving the equipment connected and adjust- 
image. Under this condition the transformer ed as in (c), change the Oscillator output to 
will be sharply resonated to 460 kc. the control grid cap of the RCA-6L7 first 
(c) The Frequency Modulator should then be detector tube. Then adjust the first i-f trans- 
placed in operation and interconnected with former trimmers C-16 and C17 so that the 
the Full Range Oscillator by means of the forward and reverse waves appearing on the 
special shielded patch cord. Figure 4 shows Oscillograph coincide throughout their lengths 
the proper arrangement. Set the Frequency and have maximum amplitude. The shape of 
Modulator sweep range switch to its “Lo” the composite wave obtained from this opera- 
position and turn the Oscillator modulation tion is a true representation of the overall 
switch to “Off.” Change the timing control of tuning characteristic of the i-f system. 


the Oscillograph to “Ext.” and place the 
range switch to its No. 2 position. Then care- 
fully shift the tuning of the Oscillator so as 
to increase its frequency, until two distinct 
and similar waves appear on the Oscillograph 
screen and become exactly co-incident at their 
highest points. This condition will be found 


R-F Trimmer Adjustments 

For Bands A and X, adjustments must be made at 
the high and low frequency ends of the range. On 
Band C, alignment is required only at the high fre- 
quency end. 

Locations of the various antenna, detector and 
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oscillator coil trimmers are shown by Figure 5. The 
test Oscillator should be removed from connection 
with the i-f system and its output connected to the 
antenna-ground terminals of the receiver. No changes 
are to be made in the connections of the Oscillograph 
at the second détector. During the following adjust- 
ments, the Oscillator output should be regulated as 
often as is necessary to keep the oscillographic image 
as low as is practically observable. Adherence to this 
procedure will obviate the broadness of tuning that 
would result from a.v.c. action on a stronger signal. 
Proceed with the adjustments as follows: 


CALIBRATION 

Set the receiver range switch to Band A and rotate 
the station selector until the tuning condenser plates 
are in full mesh (maximum capacitance). Then move 
the main dial pointer until it points exactly to the 
horizontal line at the low frequency end of the Band 
A scale. Correct the setting of the vernier second 
hand pointer to read zero. 


C42 
-O07 MFD. 
632 ) X 


OUTPUT 
TRANSE| YY YUYY 


BROWN-BLACK—— 


BLACK 


Figure 6—Loudspeaker Wiring 


BAND A 
(a) With the receiver range switch in its Band 
A position, tune the station selector until the 
dial pointer is at a reading of 1720 ke. Adjust 
the test Oscillator to 1720 ke. (modulation 
“On” and Frequency Modulator disconnected) 
and increase its output to produce a registra- 
tion on the Oscillograph. Carefully align the 
oscillator, detector and antenna trimmers, 
C-47, C-12 and C-3 respectively, so that each 
brings about maximum amplitude of output 
as shown by the wave on the Oscillograph. 
It will be necessary to have the timing control 
of the Oscillograph on “Int.” for this opera- 
tion. After each trimmer has been peaked, 
the Oscillograph timing control should be set 
to “Ext.” and the Frequency Modulator placed 
into operation with its connections to the 
Oscillator and Oscillograph made in accord- 
ance with Figure 4. Turn the modulation 
switch of the Oscillator to “Off” and retune 
the Oscillator (increase frequency) until the 
forward and reverse waves show on the Oscil- 
lograph and become coincident at their highest 
points. Adjust the trimmers C-47, C-12 and 
C-3 again, setting each to the point which pro- 
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(b) 


(a) 


(b) 


duces the best coincidence and maximum 
amplitude of the wave images. 


Remove the Frequency Modulator cable from 
the Oscillator and shift the signal frequency to 
600 ke. Place the modulation switch to “On”. 
Tune the receiver to pick up this signal, dis- 
regarding the dial reading at which it is best 
received. Then insert the Frequency Modu- 
lator plug and retune the Oscillator (modu- 
lation “Off”) until the two similar forward 
and reverse waves appear on the screen. For 
this adjustment, it is advisable to shift the 
Oscillator to its 200-400 kc. range using the 
third harmonic of the generated signal in order 
to obtain the desired range of sweep. The 
oscillator series trimmer, C-46, should then be 
adjusted to produce maximum amplitude of 
the images. No rocking will be necessary on 
the station selector inasmuch as the signal 
frequency is being ‘“wobbled” by the Fre- 
quency Modulator to produce the same effect. 
After completing this adjustment, the trimmer 
C-47 should be re-aligned as in (a) to correct 
for any change brought about by the adjust- 
ment of C-46. 


BanD X 

Disconnect the Frequency Modulator and tune 
the test Oscillator to a frequency of 400 ke. 
(Modulation “On”). Place the receiver range 
switch in its Band X position and turn the 
station selector until the dial pointer reads 
400 ke. Adjust the Oscillograph timing control 
to “Int.” Then align each of the trimmers 
C-45, C-1l and C2 to the point producing 
maximum output at the Oscillograph. Place 
the Frequency Modulator in operation and 
attach it to the Oscillator in the normal man- 
ner. Change the Oscillograph timing to “Ext.” 
Increase the frequency of the Oscillator 
(modulation “Off”) until the two waves ap- 
pear and become coincident at their highest 
points, approximately at 462 kc. They may be 
made to remain stationary on the screen by 
manipulation of the Oscillograph range switch 
and frequency control. Readjust the three 
trimmers C-45, C-1l and C2 to give maxi- 
mum amplitude and complete coincidence of 
the waves. 

Change the test Oscillator so that it delivers 
a signal of 150 ke. with the Frequency Modu- 
lator disconnected. Tune this signal on the 
receiver which has previously been set to Band 
X, disregarding the dial reading at which the 
signal is best received. Then interconnect the 
Frequency Modulator with the Oscillator and 
retune the latter to the point at which the two 
similar waves appear on the screen Adjust 
trimmer C-61, for maximum amplitude of the 
wave images. Rocking of the tuning condenser 
will not be necessary as the Frequency Modu- 
lator duplicates such an operation. Repeat the 
alignment of C-45 as outlined in (a) to correct 
for any reflective error brought about by the 
adjustment of C-61. 


Banp C 

(a) Turn the range switch of the receiver to its 
Band C position and tune the station selector 
until the dial pointer reads 18,000 kc. Set the 
test Oscillator to the same frequency (modu- 
lation “On” and Frequency Modulator discon- 
nected) and regulate its output to the level 
required for convenient observation. Adjust 
the trimmer C-43 to the point producing max- 
imum output as indicated on the Oscillograph. 
Check for the presence of the proper “image” 
signal by tuning the receiver to 17,080 kc. The 
18,000 kc. signal of the Oscillator will be re- 
ceived at this point if the adjustment of C-43 
has been properly made by using the position 
of least capacitance which gives maximum re- 
ceiver output. It may be necessary to increase 
the output of the Oscillator in order to get an 
indication of the “image”. No adjustments 
should be made during this check. 

Return the receiver tuning to 18,000 kc., re- 
align C-43 if necessary, and then adjust the 
detector and antenna trimmers, C-10 and C1, 
for maximum signal output as evidenced by 
the oscillographic image. No further adjust- 
ments are to be made on this band. 
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Figure 7—Standard Power Transformer Connections 


OUTPUT INDICATOR ALIGNMENT 


To align the receiver by means of an output indi- 
cator other than a Cathode-Ray Oscillograph will 
require the use of a standard test Oscillator, such as 
that recommended above, for the source of signals 
and means of indication for the output. The RCA 
Neon Output Indicator, Stock No. 4317, will be 
found very satisfactory for such use. It should be 
connected across the voice coil circuit of the loud- 
speaker or across the output transformer primary. 


I-F Alignment 
Connect the test Oscillator to the control grid cap 
of the if tube. Advance the volume control of the 
receiver to its full-on position. Tune the test Oscil- 


lator accurately to 460 ke. and align the trimmers 
C-20 and C-21 to give maximum receiver output. 
Regulate the Oscillator output during this adjustment 
so that the output indication is as small as can be 
conveniently observed. After completing the adjust- 
ments of these trimmers, re-connect the Oscillator so 
that it will feed into the control-grid circuit of the 
RCA-6L7 first detector. Then tune the first i-f trans- 
former trimmers C-16 and C-17 for maximum re- 
ceiver output. 


R-F Alignment 


After completing the i-f adjustments, it is advisable 
to correct the line-up of the circuits ahead of the 
first detector. The test Oscillator should be connected 
to the antenna-ground terminals of the receiver and 
the manual volume control turned to its maximum 
position. For each adjustment, the Oscillator output 
should be maintained as low as possible in order to 
avoid broadness of tuning which would result from 
a.v.c. action on a stronger signal. 


Band A—This band should be aligned by supply- 
ing a 1720 ke. signal to the receiver, tuning the 
station selector to a dial reading of 1720 and adjust- 
ing the trimmers C-47, C-12 and C-3 to produce 
maximum receiver output. The Oscillator should then 
be shifted to 600 kc. and the receiver tuned to res- 
onate this signal, disregarding the reading at which 
it is best received. Trimmer C-46 must then be ad- 
justed, simultaneously while rocking the station se- 
lector backward and forward through the signal until 
the maximum output results from the combined 
operations. C-47 should be rechecked to assure that 
its adjustment has not changed because of the trim- 
ming of C-46. 


Band X—Change the range switch to its Band ‘“X” 
position. Tune the receiver to read 400 kc. and set 
the Oscillator to 400 ke. Adjust trimmers C-45, C-11 
and C-2 to produce maximum receiver output. Then 
shift the Oscillator frequency to 150 kc. and tune the 
receiver to pick up this signal, disregarding the dial 
reading at which it is best received. Then tune the 
oscillator series trimmer, C-61, simultaneously rocking 
the tuning control (receiver) backward and forward 
through the signal, until maximum output results from 
the combined operations. Repeat the alignment of 
C-45 as in (a) to correct for any change caused by 
the adjustment of C-61. 


Band C—Change the receiver so that it is oper- 
ative and the dial reads 18,000 kc. on the “C” Band. 
Tune the test Oscillator to this same frequency. Then 
adjust the oscillator trimmer C-43 to produce max- 
imum (peak) output. Two positions of this trimmer 
will be found which conform with this requirement. 
The one of least capacitance is correct. Check for 
the presence of “image” response at 17,080 kc. by 
shifting the receiver tuning. If it is received at such 
a point, the trimmer C-43 has been correctly adjusted 
to the right peak. No adjustments are to be made 
during this check. Tune the receiver back to the 
18,000 ke. dial marking, readjust C-43 if necessary, 
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and then tune the detector and antenna capacitors 
C-10 and C-1 for maximum receiver output. No fur- 
ther adjustments are necessary. 


Dial Adjustment 


Figure 10 illustrates the relations of the various 
parts of the dial mechanism when it is in its A— 
Broadcast position and the range switch is likewise 
turned to its Band A setting. In re-assembling the 
dial after repairs, see that the gears are meshed in 
accordance with the diagram, at the same time noting 
that the lever which is attached to the range-switch 
shaft is in the position as shown. 
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Figure 1o—Selector Dial Change Mechanism 


Radiotron Socket Voltages 


The voltage values indicated from the Radiotron 
socket contacts to chassis on Figure 5 will serve to 
assist in the location of causes for faulty operation. 
Each value as specified should hold within + 20% 
when the receiver is normally operative at its rated 
supply voltage. Variations in excess of this limit 
will usually be indicative of trouble in the basic cir- 
cuits. The voltages given are actual operating values 
and do not allow for inaccuracies which may be 
caused by the loading effect of a voltmeter’s internal 
resistance. This resistance should be duly considered 
for all readings. The amount of circuit resistance 
shunting the meter during measurement will deter- 
mine the accuracy to be obtained, the error increas- 
ing as the meter resistance becomes comparable to or 
less than the circuit resistance. For the majority of 
readings, a meter having an internal resistance of 
1000 ohms per volt will be satisfactory when the 
range used for each reading is chosen as high as 
possible consistent with good readability. 
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Standard Transformer 

The transformer used on some models of this in- 
strument is adaptable for voltages and frequencies as 
given under Ratings A and B of Electrical Specifi- 
cations. Its schematic and wiring are shown by Fig- 
ure 7, 


Automatic Record Ejector 

The record changing mechanism is designed to 
be simple and fool-proof. Under normal operating 
conditions, service difficulties should be negligible. 
Occasionally, however, certain adjustments may be 
required. These adjustments are illustrated and ex- 
plained in Figure 9. 

It is important when servicing the automatic mech- 
anism, to have it placed on a level support. It is also 
important to refrain from forcing the mechanism if 
there is a tendency to bind or jam, since bent levers 
and possibly broken parts may result. 

The tip of the record ejector is adjustable in re- 
lation to the turntable spindle, the two being exactly 
coaxial when properly adjusted. To align the tip, re- 
move the rubber silencer of the ejector assembly, 
loosen ejector tip retaining nut and slide the tip 
assembly to the position where it is in true-line with 
the axis of the turntable spindle. This adjustment may 
be simplified by placing several records on the turn- 
table, depressing the spindle through the top record 
hole and lining up the ejector tip in the spindle hole 
of the record. 

To insure that the ejector tip rotates freely, apply 
a slight amount of oil to the shank of the tip at the 
point where it is in contact with the ball bearing. 


Magnetic Pickup 

The pickup used in the phonograph unit is of an 
improved design, having several variations from the 
usual type of pickup. The magnetic assembly is one 
rigid piece. The horseshoe magnet is solidly welded 
to the pole pieces and is irremovable. There is a cen- 
tering spring attached to the armature to maintain 
proper adjustment and provides a damping effect on 
the movement of the armature. The frequency re- 
sponse is uniform over a wide range. 

Service operations which may be necessary on the 
pickup are as follows: 


CENTERING ARMATURE 


Refer to Figure 11 showing the pickup inner 
structure. The armature is shown in its proper re- 
lation to the magnet pole pieces, i. e., exactly cen- 
tered. Whenever this centering adjustment has been 
disturbed, the screws A, B, and C should be loosened 
and the armature clamp adjusted to the point where 
the vertical axis of the armature is at right angles to 
the horizontal axis of the pole pieces, and centered 
between them. This centering operation may be facili- 
tated by inserting a small rod or nail into the arma- 
ture needle hole, using it as a lever to test the angular 
movement of the armature. The limitations of the 
movement in each direction will be caused by the 
armature striking the pole pieces. The proper adjust- 


ment is obtained when there is equal angular dis- 
placement of the armature and adjustment rod or 
nail to each side of the vertical axis of the magnet 
and coil assembly. The screws A and B should then 
be secured, observing care not to disturb the adjust- 
ment of the armature clamp. Then place the pickup 
in a vise and secure the centering spring-clamp by 
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Figure 11—Details of Pickup 


means of the screw C, allowing the centering spring 
to remain in the position at which the armature is 
exactly centered between the pole pieces. With a little 
practice, the correct adjustment of the armature may 
be readily obtained. The air gap between the pole 
pieces and the armature should be kept free from 
dust, filings, and other such foreign materials which 
would obstruct the movement of the pickup armature. 


DamPING BLocKk 


The viscoloid block which is attached to the back 
end of the armature shank serves as a mechanical 
filter to eliminate undesirable resonances and to cause 
the frequency response to be uniform. Should it be 
necessary to replace this damping block, it may be 
done by removing screw D and the cover support 
bracket from the mechanism and taking off the old 
viscoloid block. The surface of the armature which 
is in contact with the viscoloid should be thoroughly 
cleaned with fine emery cloth. Then insert the new 
block so that it occupies the same position as it did 
originally. Make certain that the block is in correct 
vertical alignment with the armature. The hole in the 
new viscoloid block is somewhat smaller than the 
diameter of the armature in order to permit a snug 
fit. With the viscoloid aligned on the armature, screw 
D and the cover support bracket should then be re- 
placed. Heat should be applied to the armature 
(viscoloid side) so that the viscoloid block will fuse 


at the point of contact and become rigidly attached to 
the armature. A special-tip soldering iron constructed 
as shown in Figure 12 will be found very useful in 
performing this operation. The iron should be applied 
only long enough to slightly melt the block and cause 
a small bulge on both sides. 


REPLACING ColL 


Whenever there is defective operation due to an 
open or shorted pickup coil, this coil should be re- 
placed. The method of replacement will be obvious 
upon inspection of the pickup assembly and by study 
of the cut-a-way illustrations. Make sure that the new 
coil is properly centered with the hole in the support 
strip and glued securely in that position. It is impor- 
tant to readjust the armature as previously explained 
after reassembly of the mechanism. Only rosin core 
solder should be used for soldering the coil leads in 
the pickup. This same type of solder should be used 
when necessary tor soldering the centering spring to 
the armature. 

MAGNETIZING 


Loss of magnetization will not usually occur when 
the pickup has received normal care, due to the fact 
that the magnet and pole pieces are one unit and the 
magnetic circuit remains closed at all times. When the 
pickup has been mishandled, subjected to a strong a-c 
field, jolted, or dropped, there may be an appreciable 
loss of magnetic strength, in which case it will be 
necessary to re-magnetize the entire structure. This 
should be done by first removing the pickup cover 
and then placing the pickup assembly on the poles of 
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Figure 12—Special Soldering-Iron Tip 


a standard pickup magnetizer such as the RCA Pickup 
Magnetizer, Stock No. 9549, and charging the pickup 
in accordance with the instructions accompanying the 
magnetizer. It is recommended that the pickup be 
magnetized with the armature in place. This will re- 
quire that one pole piece on the pickup magnetizer 
be rotated 180 degrees. This gives the desired clear- 
ance for the armature clamp assembly. It is preferable 
to check the polarity of the pickup magnet and to re- 
magnetize it so that the same polarity is maintained. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


Pore DescrIPTION eee, ee DescRIPTION or. 
RECEIVER ASSEMBLIES 11524] Cable—Two conductor cable with two 
prone male sections of connector plug. 36 
4427 | Bracket—High or low frequency tone con- 11712] Cable—-Shielded three conductor cable 
trol or volume control mounting bracket $0.18 from volume control (R14) to “C” of 
5237) Bushing—Variable condenser mounting No. 4 socket, “G” of No. 6 socket and 
bushing assembly—Package of 3...... 43 WIPE trANSlOrMers 4 ,sc8laleG wade wear e s 1.24 
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REPLACEMENT PARTS—Continued 


Cable—Shielded two conductor volume 
control cable 

Capacitor—Adjustable capacitor oe 

Capacitor—Adjustable ( 

Capacitor—22 MMfd. 

Capacitor—50 MMfd. (Gs) 

Capacitor—115 MMfd. (C50) 

Capacitor—400 MMfd. (C60) 

Capacitor—600 MMfd. (C34) 

Capacitor—800 MMfd. (C59) 

Capacitor—900 MMfd. (C31) 

Capacitor—1225 MMfd. (C26) 

Capacitor—4500 MMfd. (C58) 

Capacitor—.0025 Mfd. (C62, C63)...:.. 

Capacitor—0.005 Mfd. (C40, C41) 

Capacitor—0.005 Mfd. (C33) 

Capacitor—0.01 Mfd. (C30) 

Capacitor—0.01 Mfd. (C39) 

Capacitor—.01 Mfd. 

Capacitor—0.015 Mfd. 

Capacitor—.035 Mfd. (C57) 

Capacitor—0.05 Mfd. (C24*) 

Capacitor—0.05 Mfd. (C4, C13, C18, C23) 

Capacitor—0.1 Mfd. (C64) 

Capacitor—0.1 Mfd. (C7, C19, C27, C52) 

Capacitor—0.1 Mfd. (C6) 

Capacitor—0.25 Mfd. (C32) 

Capacitor—10 Mfd. (C53) 

Capacitor—18 Mfd. (C54) 

Capacitor pack—Comprising one 16 Mfd., 
two 10 Mfd., and two 8 Mfd. capacitors 
(C29, C35, C36, C55, C56) 

Clamp—Cable clamp — located near vari- 
able tuning condenser—Package of 5. 

Clamp—Cable clamp—located above an- 
tenna terminal 

Clamp—Electrolytic capacitor clamp—for 
stock No. 11215 

Coil—Antenna coil—A and C bands (L1, 
L2, L5, L6, C1, C3) 

Coil—Antenna coil—X band (L3, L4, C2) 

Coil—Detector coil—A and C bands (L7, 
L8 Lite Liz, Clos cr) 


C11) 
Coil—Oscillator coil—A and C bands (L1 a 
Li oh C43, C47) 


C45) 

Coil—Choke coil (L20) 

Capacitor Pack—Comprising one 0.015 
Mfd., one .05 Mfd. capacitor, one 27,000 
ohm and one 10,000 ohm resistor— 
(C25, C28, R12, R13). 

Condenser—Three gan 
condenser (C5, C14, 

Volume Control (R14) 

Tone Control—High wee tone con- 
trol (R22) 

Connector—Four contact female connector 
for cables, stock Nos. 11712 and 11713 

Lead—Shielded antenna lead 

Plate—I. F. or R. F. coil shield locking 
plate with screw—Package of 2 

Resistor—Voltage divider resistor—Com- 
prising one 3900 ohm and one 4200 
ohm section (R31, R32) 

Resistor—Voltage divider resistor—Com- 
prising one 50 ohm, one 28 ohm and 
one 195 ohm section (R28, R29, R30) 

Resistor—1000 ohm—Carbon type—4 
watt (R2)—Package of 5 

Resistor—1800 ohm—Carbon type— 14 
watt (R15)—Package of 5 


* Refer to Schematic Diagram. 
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Resistor—2200 ohm—Carbon type — Y 
watt (R20)—Package of 5 
Resistor—5600 ohm—Carbon type— 1/4 
watt (R21)—Package of 5 
Resistor—10,000 ohm—Carbon type — 1 
watt (R25)—Package of 5 
Resistor—22,000 ohm—Carbon type—!/4, 
watt (R16, R17)—Package of 5 
Resistor—3 3,000 ohm—Carbon type—1/10 
watt (R24)—Package of 5 
Resistor—33,000 ohm—Carbon type — 1 
watt ( R23)—Package of 5 
Resistor—100,000 ohm—Carbon type—!/, 
watt (R1, R3, R5, R6)—Package of 5. 
Resistor—150,000 ohm—Carbon type—l/4, 
watt (R19)—Package of 5 
Resistor—2.2 megohms—Carbon type—!4, 
watt (R9, R10, R11)—Package of 5... 
Shield—R. F. coil shield 
Shield—Radiotron shield 
Shield—I. F. transformer shield 
Socket—Dial lamp socket 
Socket—4-contact Radiotron socket 
Socket—6-contact Radiotron socket 
Socket—7-contact Radiotron socket 
Switch—Low frequency tone control switch 
and power switch ($11, $13) 
Switch—Range switch (S1, 82, 83, S4, 
$5, $6, $7, $8, $9, S10, $12) 
Terminal—Antenna terminal assembly.... 
Transformer—Audio driver transformer 
(T2) 
Transformer—First intermediate frequency 
transformer (L16, L17, C16, C17).. 
Transformer—Second intermediate fre- 
quency transformer (L18, L19, C20, 
C21, C22, R7, R8) 
Transformer—P ower transformer—105- 
125-150-210-250 volts— 40-60 cycles 


DRIVE ASSEMBLIES 


Arm—Band indicator operating arm 

Ball—Steel ball for drive assembly—Pack- 
age of 20 

Cam—Five position cam for station se- 
lector drive assembly 

Clutch—Tuning condenser drive clutch 
assembly—Comprising shaft, balls, ring, 
spring and washers, assembled..... eroke 

Coupling—Flexible coupling for variable 
capacitor (includes indicator shaft).... 

pe lmeeecs selector dial and cam assem- 

y 

Disc—Drive disc and gear assembly 

Drive—Tuning condenser drive assembly, 
complete 

Escutcheon—Dial escutcheon with vernier 
scale 

Gear—lIndicator shaft drive gear and ver- 
nier idler with one spring 

Gear—Gear sector and band indicator op- 
erating link (link connects to arm on 
band switch) 

Indicator—Station sélector vernier indicator 
pointer 

Indicator—Station selector indicator pointer 

Link—Complete with roller and spring... 

Pinion—Vernier pointer drive pinion and 
shaft 

Screw—Square head No. 8-32x5/32 set 
screw—Package of 10 


REPLACEMENT PARTS—Continued 


Spring—Coil spring for indicator shaft 
drive gear and vernier idler (stock No. 
8046) ; 

Spring—Coil spring for link—Package of 5 

Stud—Band indicator operating arm stud 
—Package of 5 


EJECT ARM ASSEMBLIES 


age of 10 

Ball—%¢-inch diameter steel ball —Pack- 
age of 20 

Bearing—Ejector tip bearing and nut.... 

Bracket—Eject arm bracket 

Collar—Eject arm shaft collar and set 
screw 

Cover—Eject arm cover 

Cushion—Counter balance roller cushion 
—Located inside of eject arm 

Post—Vertical adjustment post — Located 
on eject arm bracket 

Roller—Eject arm counter balance roller— 
Located inside of eject arm 

Screw—No. 6—32—*e-inch square head 
act screw for eject arm collar—Package 
of 10 

Screw—No. 8—36—*ge-inch special screw 
for eject arm tip center adjustment— 
Package of 10 

Shaft and Collar—Eject arm vertical action 
shaft and collar assembly 

Silencer—Ejector tip silencer 

Spring—Eject arm bracket spring—Pack- 
age of 10 

Spring—Ejector tip spring—Package of 10 

Tip—Ejector tip with tip center, adjusting 
screw and cap 

Yoke—Eject arm yoke assembly 


PICKUP AND ARM ASSEMBLIES 


Arm—Pickup arm, complete —less es: 
cutcheon and pickup unit 

Armature—Pickup armature 

Back—Pickup back 

Coil—Pickup coil (L124) 

Cover—Pickup front cover 

Cover—Pickup back cover with mounting 


and one lower bearing 
Escutcheon—Pickup arm escutcheon 
Pickup—Pickup unit, complete 
Screw—Pickup front cover screw—Pack- 
age of 10 
Screw, nut and washer for mounting pick- 
up to site aba of 10 
Screw—Pickup needle screw—Package of 


OPERATING MECHANISM 


Cam—Cam and gear assembly 

Clutch—Trip lever friction clutch 

Cover—Metal cover for trip lever and 
friction finger assembly 

yar ety Manuel index lever finger assem- 

Fieger Friction finger assembly. 
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Lever—Manual index lever—less pin.... 

Lever—Main lever and link Fe khiy 

Lever—Main spring lever 

Lever—Pickup arm cable lever assembly— 
Comprising lever with cable screw, 
spring and nut 

Lever—Trip lever and friction clutch as- 
sembly 

Pawl—Trip pawl assembly 

Plate—Eject arm actuating plate assembly. 

Screw—Cable lever screw and nut—Pack- 
age of 10 

Screw—Manual index lever finger set screw 
-—Package of 10 

Screw—Trip lever clutch tension adjust- 
ment screw—Package of 10 

Screw—Special screw used to fasten main 
lever and link assembly bushing—Pack- 
age of 10 

Spacer—Pickup arm mounting spacer.... 

Spring—Actuating spring—Package of 10 

Spring—Cable lever tension spring—Pack- 
age of 10 

Spring—Manual index lever finger tension 
spring—Package of 10 

Spring—Main spring lever tension spring 
—Package of 10 

Spring—Trip lever latch plate tension 
spring—Package of 10 

Washer—Spring washer, “U” type—Pack- 


MOTOR ASSEMBLIES 


Motor—105-125 volts—25 cycles (M1).. 
Motor—105-125 volts—50 cycles (M1).. 
Motor—105-125 volts—60 cycles (M1).. 
Suspension Spring — Motor mounting 
spring, washer, and stud assembly— 
Comprising six springs, six cup washers, 
three spring washers and three studs... 


AUTOMATIC SWITCH ASSEMBLIES 


Cover—Motor switch cover 

Plate—Automatic brake latch plate— 
Package of 5 

Springs—Automatic brake springs—Pack- 


Switch Assembly—Automatic switch, com- 
plete 
Switch—Motor switch ($15) 


MOTOR BOARD ASSEMBLIES 


Escutcheon — Index escutcheon engraved 
Manual—12-10 

Nut—Cap nut for motor board suspension 
assembly—Package of 4 

Pin—Manual index pin 

Rest—Pickup rest 

Roller—Pickup arm cable guide roller— 
Comprising bracket roller and guide pin 

Suspension Spring—Suspension spring, 
washer and bolt assembly for motor 
board—Comprising one bolt, two cup 
washers, two springs, two “C” washers 

: coe Cnerete nut 

witch — Operating switch — toggle e 
(S14) P ggie typ 

Cover—Turntable cover 

Turntable, complete 


REPLACEMENT PARTS—Continued 


List - | Stock 
Pricz No. 


Stock M ) 
DeEscrRIPTION 


MISCELLANEOUS ASSEMBLIES 


Base—Phonograph compartment lamp base 

Box—Needle box 

Bracket—Radiotron tuning lamp mounting 
bracket—less clamp (Stock No. 11192) 

Cable—Radiotron tuning lamp cable and 
plug—approximately 25-in. long 

Cable—Two conductor shielded cable— 
Volume control “H-J and F” to chassis 
cable (Stock No. 11712) 

Cable—Five conductor shielded cable from 
volume control “A-B-C-D-G-K” to input 
transformer terminals No. 4 and No. 7. 

Clamp—Radiotron tuning lamp mounting 
clamp—less bracket (Stock No. 11191) 

Connector—Four contact male connector 
plug for cable (Stock No. 11717) 

Connector—Four contact male connector 
for cable (Stock No. 11716) 

Escutcheon — Radiotron tuning lamp es- 
cutcheon 

Escutcheon — Station selector escutcheon 
and crystal 

Filter Pack—Phonograph filter 

Se selector knob — Package 
on 5) 

Knob — Volume control, tone control, 
power switch or range switch knob— 
Package of 5 

Resistor—1 megohm—Carbon type — Yo 
watt (R27)—Package of 5.......... 

Shade— Phonograph compartment lamp 
shade 
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Screw—No. 8-32—%g-in. headless cupped 
point set screw for knob (Stock No. 
11346)—Package of 10 

Socket—Tuning lamp socket and cover.. 

Spring—Retaining spring for knob (Stock 
No. 1134'7)—Package of 5 

Transformer—Phonograph input trans- 
former—Comprising 1 transformer, 1 
choke coil, 3 resistors and 3 capacitors 
(T4, L25, C65, C66, C67, R33, R34, 
R36) 

Volume Control—Phonograph volume 
control (S16, $17, R35) 


REPRODUCER ASSEMBLIES 


Board—Reproducer terminal board (2 ter- 
minals) : 

Bracket-—Output transformer mounting 
bracket 

Cable—Reproducer cable—Complete with 
female connector 

Clamp—Cone rim clamp—Package of 4.. 

Coil—Field coil, magnet and cone hous- 
ing (L22) 

Cone—Reproducer cone (L21) 

Connector—4 prong male connector plug 
for reproducer 

Connector—4 contact female connector 
socket for reproducer cable 

Reproducer, complete 

Transformer—Output transformer (T3, 


C42) 


OTES — 


RCA VICTOR MODEL D 992-1 
Twenty-Two Tube, Five-Band, A-C, Automatic Radio-Phonograph 


SERVICE NOTES 


Electrical Specifications 


FREQUENCY RANGES 


ALIGNMENT FREQUENCIES 


Ms PETC I, by lel Wile, TEES Io 140 kc— 410 ke. Band X .... 150 kc. (osc.), 400 kc. (osc., det., ant.) 
aOR ok Saas ode lee6 540 kc.— 1,800 kc. Band A .... 600kc. (osc.), 1,720 kc. (osc., det., ant.) 
Peepers Pend ile Gi ayes «ie x 1,800 kc.— 6,000 kc. ATM See LA Se). 5 Se 6,132 kc. (osc., det., ant.) 
(Sykes Oa a ee ee ee 6,000 kc.—18,000 kc. [ec G5) Lhe eae 18,000 kc. (osc., det., ant.) 
Rea Pha vaiink the ades cies 18,000 kc.—60,000 kc. SE TGhe Bt BAD eee No adjustments necessary 
Intermediate BCCUCIC Vet Rote cg: «2's tls is Re PAR oles wea agate a alway GL aseLk eee 4/0 seo ace owe, ecabenfae soe 460 kc 
RADIOTRON CoMPLEMENT 
MERC ALOK 7 ics ade s 2 Radio-Frequency Amplifier (12) RCA-6C5....Audio Driver Amplifier (Phono) 
URGCACGL Ti. icici atlas « Hexode First Detector ROC ACD LIAN & oe le «sso os Rectifier (Amplifier) 
RCA CG] ras telewv ole-s.c athens Heterodyne Oscillator CRIB AGY L195. seca aids Si is mateo Rectifier (Radio) 
Re CACOK So 5 5 san > 6 First Intermediate Amplifier De RCAGES.16 2x. “Magic Eye” Tuning Indicator 
A ESCA Tis, 0 occ Second Intermediate Amplifier Oe CACLA Bis. ia 4 0c Power Output Amplifier 
(GINO AOR Te sfc) d's AVC Intermediate Amplifier CE ARDC LAD ays old ane 5 ale Power Output Amplifier 
(WIERCACGHG «aise 3 Automatic Volume Control NER GAPIABS og a 5:6 elie 8s Power Output Amplifier 
Pope CALOHG jc. d0:daiis.0 Diode Second Detector OVER 2 AR eee says hh eles Power Output Amplifier 
RO) PROAGES:. uke ew Audio Voltage Amplifier OS TANG | @ 5 a Audio Amplifier (Phono) 
MO NOAA HG SRE, She cir ass-aicls Audio Driver Amplifier PERG ALGCS cans ai a ets Audio Rectifier (Phono) 
MVE RCA-GE5 3s oo ibis ses Audio Driver Amplifier LD) RETA) SS ar Audio Volume Expander 
Power Suppiy RaTINGs 
Tee Bla G eats Ra Se, | Si Se Se ee eg: | ap 105-125 Volts, 60 Cycles, 400 Watts 
eRe cr ane Oly sar seis S16 (G6 la Tw Viale ond OE CE MEAG IS Beare ova 105-125 Volts, 50 Cycles, 405 Watts 
RR OT te et Pell tence eh SA gs oh mics ra ca, 4 “0s <n: fw oot NA Bh a nls wd Ss 105-125 Volts, 40 Cycles, 410 Watts 
Vs ghia TERR Ba Ve Nee eo 8 ee 105-125 Volts, 30 Cycles, 405 Watts 
OSES NODS ae BNE RU REIT Res Se ie ee Ey 105-125 Volts, 25 Cycles, 410 Watts 
PHONOGRAPH PowEr Output RatINGs 
BP GISTORCEC 2 cs sty a cena crit ays a « 20 Watts 
USGS 25 ie ee Automatic Record Ejector cy (ii Ce aie 25 Watts 
Record Capacity..... Eight 10-inch or Seven 12-inch 
Mart 1G OPCCO ct bake nu trict ee 8 Senn 78 R.P.M. LoupsPeaxers (2) ‘ 
‘ ; MEN es sis ony 0: Giese oceegel nat ee 12-inch Electrodynamic 
Type of Pickup. . Improved Low-Impedance Magnetic Voice Coil Impedance...... 7.5 Ohms at 400 Cycles 
Pickup Impedance: ...... 18 Ohms at 1,000 Cycles Eieid Coil Rating. 2.2 nuns. 1,700 Ohms—90 M.A. 
Mechanical Specifications 
ORBAN 8g 3 ya gels AN Sc 5 GS ES es ce ee 435, inches 
YMENED, 5 A Budo bli ot bis CF dn eS POS IOP EP ORR) o's « ¢ Sie nae lee ahr) ne 384 inches 
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NVctentaCODIDPING eso <so.+ cle «> Bey Best ee PEE te os ai cso nO GER ots eccale aos ical s, «i 353 pounds 


General Description 


The RCA Victor Model D 22-1 is an instrument of 
de luxe quality and performance. It consists of a thir- 
teen-tube, five-band radio receiver; a six-tube, high-level 
power output amplifier; and a threetube dynamic 
amplifier. An automatic phonograph is part of the 
assembly. Home recording facilities are provided so 
that recordings may be made direct of a radio pro- 
gram, or, by means of a microphone included with the 
equipment, of any desired speech or music. The high 
level of sound energy obtainable from the output of the 
instrument is capably handled by two of the new 
Super-Sensitive, twelve-inch, dynamic loudspeakers. 
The important features which make this instrument 
outstanding are as follows:— 


Dynamic Amplifier 


Limitations imposed by present methods of disc 
recording necessitate a constricted range of sound inten- 
sity which may be recorded. The minimum intensity of 
sound which may be recorded is determined by unavoid- 
able record surface-noise which masks the recorded 
sound when such sound approaches down towards the 
intensity of the noise. The maximum sound intensity 
which may be recorded is determined by the thickness 
of the record groove-wall into which the record cutting 
stylus makes an impression of the original sound. The 
depth of cutting is, therefore, regulated so that the 
stylus will not break over into the adjacent groove. It 
is because of these upper and lower limits that the 
sound reproduction cannot be identical to the original 
sound which is produced in the recording studio. To 
keep the recorded sound within the limiting intensities, 
the recording control engineer regulates the recording 
amplifiers accordingly. 

The dynamic amplifier of this reproducing instru- 
ment is designed to compensate for the recording limi- 
tations of intensity range. It serves to restore the 
original intensity relations of the recorded sound by 
varying the amplification of the reproducing amplifier 
in direct accordance with the average intensity value of 
the sound. Thus, when there is a prevailing rise in the 
intensity of the recorded sound, the dynamic amplifier 
increases in gain accordingly, and conversely when 
there is a prevailing tendency toward a decrease of the 
recorded sound, the dynamic amplifier decreases in gain. 
The functions of the dynamic amplifier are particularly 
advantageous in the reproduction of symphonic and 
certain other types of music where very great ranges 
of sound intensity are encountered. The dynamic 
amplifier causes the very loud or fortissimo and the 
very soft or pianissimo passages to be reproduced in 
their natural relations, although they may have been 
somewhat modified in the actual recording. 


Power Amplifier 


In order that the dynamic amplifier may bring about 
its designed purpose, the amplifier and reproducing 
system into which it works must have an undistorted 
range of amplification consistent with the degree of 
volume expansion provided in the dynamic amplifier. 
The power amplifier is, therefore, designed to have a 


maximum output of 25 watts. This unusually high 
level is obtainable from four RCA-2A3 Radiotrons 
which are arranged in a parallel push-pull Class “A” 
system. The two twelve-inch loudspeakers faithfully 
reproduce the amplified sound at all intensities from 
the minimum to the maximum. 


Automatic Record Changer 


An improved automatic mechanism is used in this 
model. It is of the record ejector type, having a record 
capacity of seven for the ten-inch type, and a capacity 
of eight for the twelve-inch type. The turntable speed 
is fixed at 78 r.p.m. by the design of the drive motor 
and the intermediate gear mechanism. This speed is 
invariable and does not vary as long as the supply line 
frequency remains constant. The instrument may 
purchased with any one of five ratings as specified under 
Electrical Specifications. It is very important that a 
machine of any particular rating be operated at the 
frequency for which it is designed and rated. Attempts 
to operate at other frequencies will result in improper 
reproduction from the phonograph system. The eject- 
ing mechanism is arranged so that it will trip on various 
types of records. This is obtained by having a trip 
mechanism which is actuated by the rate of needle accel- 
eration toward the center of the record. 


Magic Brain 


The radio receiver includes the “Magic Brain” unit 
for maximum all-around efficiency. This unit is a 
scientifically correct co-ordination of all the parts for 
the r-f, oscillator, and first detector functions of a 
Superheterodyne Receiver. Such design of the im- 
portant head end, or “Magic Brain” unit, gives greater 
efficiency in the short-wave ranges as all lead lengths 
are kept as short as possible, and all sockets and other 
parts are located for best possible operation. 


Magic Eye 


A cathode-ray tube whose fluorescent screen has the 
appearance of a human eye, is used for visually indicat- 
ing when the receiver is accurately tuned to the incom- 
ing signal. This tube is of new design. It contains two 
groups of elements; one group operates as an amplifier 
and the other group operates as a cathode-ray tube. 

The cathode-ray section consists of a conically shaped 
luminescent screen, a cathode, and a control electrode. 
The detected signal from the receiver is applied through 
the amplifier section of the tuning tube to the control 
electrode of the cathode-ray section. This control elec- 
trode, in turn, affects the electron stream emitted by 
the cathode in such a manner as to cause a triangular 
shadow on the luminescent screen. The size of the 
shadow caused by the control electrode is determined 
by the strength of the incoming signal, so that a 
change-of-tuning is readily exhibited on the cathode- 
ray screen, and therefore tuning to exact resonance 
can be definitely obtained. 


RCA All-Metal Tubes 
The new metal tubes are used in the radio receiver 
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unit, in the dynamic amplifier unit, and in one stage of 
the power amplifier unit. These tubes make possible a 
greater range of stable amplification not previously 
attainable with corresponding glass types. Their metal 
envelopes form a perfect electrostatic and electromag- 
netic shield, precluding the former necessity for elabo- 
rate shielding by means of cans. The metal tubes are 
especially adaptable to the modern, extended-range 
receivers because of their efficient shielding and their 
favorable internal characteristics. 


Selector Dial 


The dial drive and station indicator system are of 
unique design. There are five individual dial scales, 
each with full 180 degree band spread, one for use on 
each of the five tuning bands. These scales are eccen- 
trically arranged on a rotary disc which operates in 
conjunction with the range-selector switch, so that as 
the switch is shifted to a particular band, the corre- 


sponding dial scale rotates into position, leaving the 
remaining four scales concealed. The driving mechan- 
ism for the dial pointer and the variable gang-condenser 
has tuning ratios of 10 to 1 and 50 to 1. Control may 
be interchanged between these two ratios by a push- 
pull operation of a positive-action clutch which is actu- 
ated by the tuning control knob. A vernier dial with 
an auxiliary pointer (band-spreader) is provided for the 
accurate tuning required for short-wave reception. The 
vernier pointer is geared to the main dial-shaft through 
a mechanism which causes it to rotate twenty times to 
a single rotation of the main dial-pointer. The dial- 
drive mechanism connects to the variable gang-condenser 
by means of a flexible coupling. This coupling arrange- 
ment together with the new shock-proof condenser 
mounting makes possible the rigid attachment of the 
drive mechanism to the receiver-chassis base without 
causing serious microphonic coupling between the base 
and the tuning condenser. 


Electrical Circuits 


The circuits of this instrument are arranged so that 
for the radio function, the incoming signal is amplified 
and detected in the normal process and is then trans- 
mitted to the power output amplifier through a driver 
stage which is part of the radio chassis. The phonograph 
function is accomplished through a system which in- 
cludes the dynamic amplifier, a separate driver stage, 
and the same power amplifier as used for radio. These 
circuits are controlled by means of a ganged rotary- 
switch which is attached to the motor board in the 
record-playing compartment. An indicating system of 
pilot lamps behind engraved windows, readily displays 
to the operator the position of the change-over switch. 
It is to be noted that the dynamic amplifier works only 
in conjunction with the phonograph function. A con- 
trol is included so that “dynamic amplification” may be 
eliminated if desired by the listener. The following 
features of electrical design are of particular importance: 


Dynamic Amplifier 


The purpose of this unit has been previously de- 
scribed. Electrically, it consists of an RCA-6L7 operat- 
ing as an audio expander, an RCA-6C5 operating as 
an audio amplifier which, in turn, feeds another 
RCA-6C5 operating as an audio rectifier. The audio 
signal obtained from the magnetic pick-up is boosted by 
the input transformer and then fed to the paralleled 
inputs of the RCA-6L7 expander and the RCA-6C5 
audio amplifier.. Compensation filters are associated 
with the input-transformer circuit to correct the fre- 
quency response of the reproducing system so as to 
compensate for the recording characteristic. The signal 
from the input transformer is supplied to the first con- 
trol-grid of the RCA-6L7 through the manual volume- 
control potentiometer (R-218), and is simultaneously 
applied through the expander control (R-204) to the 
control-grid of the first RCA-6C5. The signal applied 
to this latter tube is first amplified and then fed to the 
RCA-6C5 audio-rectifier stage. This latter stage rec- 
tifies the audio signal by operating as a diode. Its out- 
put is of the nature of a pulsating direct current, the 
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amount varying in direct relation with the average 
value of intensity of the audio signal. The pulsating 
voltage due to rectification in the RCA-6C5 appears 
across resistor (R-207) and is applied through a delay 
filter (R-202 and C-203), to an auxiliary control-grid 
of the RCA-6L7. The value of the bias on this auxiliary 
control-grid determines the amplification of the RCA- 
6L7 expander stage. The gain of the dynamic amplifier 
is, therefore, automatically regulated by the average 
intensity of the audio signal. 


Power Amplifier 


The power amplifier unit contains four RCA-2A3 
Radiotrons and a single RCA-5Z3 rectifier Radiotron. 
The amplifier tubes are arranged in parallel push-pull 
and are operated with fixed bias. Their grids are 
coupled to the radio chassis directly through a coupling 
transformer (T-3). The same grids are coupled to the 
phonograph driver-stage (RCA-6C5) through another 
transformer (T-102). There are two power trans- 
formers in the power-supply system; one supplying the 
high voltage necessary for the plate circuits, and the 
other supplying the heater voltages for the tubes of the 
power amplifier and dynamic amplifier. The home- 
recording level-indicator lamps are supplied from the 
plate circuit of the power-amplifier stage. The high 
level of audio energy from the output stage is delivered 
to the two heavy-duty, super-sensitive, electrodynamic 
loudspeakers through a step-down matching trans- 
former. Suitable switching is incorporated in the voice- 
coil circuit for connecting in the pickup as a cutting- 
head for home recording. 


Automatic Signal Stabilizer 


The heterodyne oscillator circuit used in the radio 
receiver is an improved type having exceptional fre- 
quency stability and uniformity of output over its 
various tuning ranges. It operates on fundamental fre- 
quencies and the output is fed to the first-detector 
hexode tube (RCA-6L7) on an auxiliary mixing grid. 
The oscillator signal is at all times above the frequency 


of the incoming signal by 460 kc. As shown by the 
schematic diagram, the cathode of the oscillator tube is 
above ground potential for r.f. while the plate is 
effectively at ground potential. This particular arrange- 
ment, together with the plate and screen series resistors, 
makes the circuit independent of supply voltage varia- 
tions in regard to stability and uniformity of output. 
Separate oscillator coils are used for each of the tuning 
ranges. The switching between the ranges is such as 
to short-circuit certain unused coils which would absorb 
energy from the operative coils because of their natural 
tuning in the band being used. 


Automatic Sensitivity Booster 


The sensitivity on the short-wave bands, B, C, and D 
is higher than that of bands A and X. This difference 
is necessary because of the weaker signal strength nor- 
mally encountered in the short-wave bands as compared 
to those of the longer-wave bands. Change in sen- 
sitivity from band to band is accomplished by variations 
of the fixed d-c bias on the r-f and i-f tubes. This 
change is automatically made by the range switch when 
it is rotated. 


Automatic Volume Control 


The a.v.c. operates as a parallel system, being fed 
from the i-f output through an auxiliary amplifier tube, 
an RCA-6K7. This stage has an untuned input and 
broadly resonated output, accomplished by the natural- 
period fourth i-f transformer. A double-diode RCA- 
6H6 operates as the a.v.c.-detector. It receives the in- 
coming signal at 460 kc. from the a.v.c. i-f stage and 


rectifies it. This causes a signal d-c component to appear © 


across the diode load resistor (R-37). This d-c com- 
ponent is applied to the control-grid of the r-f, first 
detector, and i-f tubes through resistor-condenser filters. 
The value of the bias obtained by this process is in 
accordance with the intensity of the received signal 
and governs the amplification of the r-f, first detector, 
and i-f stages, thereby maintaining the same level of 
input to the second-detector stage whenever there are 
fading tendencies, and similarly when tuning from sta- 
tion to station. For a given percentage of modulation, 
therefore, and within the range of the automatic- 
volume-control system, a constant output level will be 
obtained at the output of the receiver. 


Band D Tuning 


Special notice should be taken of the manner of 
tuning the ultra-high-frequency band of this receiver. 
The r-f stage is unused when the range switch is turned 
to its Band D position and the signal is fed directly 
from the antenna to the first-detector grid circuit. The 
inductance of the circuit consists of a short length of 
bus wire to which the antenna lead is attached at a 
definite predetermined point. The total length of this 
inductive wire, from the stator of the tuning capacitor 
to ground, represents the secondary of a high-frequency 
autotransformer, while the inductive section included 
between the antenna lead-tap and ground forms the 
primary. Alteration of the dimensions and position of 
this wiring will change the tuning and alignment of 
the circuit, resulting in poor operation or complete 
failure of operation. It is therefore necessary when 


servicing to avoid any changes in the wiring which 
includes Band D detector and oscillator r-f circuits. If 
unavoidable, the arrangement must be restored to its 
exact original condition. Similar caution should be 
observed when exchanging by-pass condensers in these 
same circuits, since their values, physical position, 
length of leads, quality of dielectric, etc., are critical, 
and variation will definitely affect operation of the 
receiver. The small heater by-pass condensers and 


ground terminals at the tube socket are very important 


in this respect. 


Power Supply 


The voltages for the radio receiver and plate voltage 
for the dynamic amplifier are supplied separately from 


Figure 1—Radiotron and Coil Locations 


a power transformer and an RCA-5Z3 rectifier stage. 
The voltages for the power amplifier and the filament 
voltages for the dynamic amplifier are supplied from 
two power transformers and a single RCA-5Z3 
rectifier tube. 

An efficient electro-static shield is placed in each of 
the power-supply transformers to isolate the primary 
and secondary for radio frequency. This isolation pre- 
vents r-f disturbances which are on the supply line 
from entering the receiver circuit and causing inter- 
ference, and at the same time eliminates the tendency 
of the receiver to re-radiate into the line. 


Compensated Volume Controls 


Manual volume control of the radio is by means of 
an acoustically tapered potentiometer which conveys 
the audio output of the first a-f stage to the interstage 
coupling transformer. This control has tone compen- 
sation produced by filters connected to two points 
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thereon. These filters give the correct aural balance at 
different volume settings. A music-speech control is 
provided in one of the volume control filter circuits for 
use in obtaining good speech intelligibility. On the 
speech position, the low-frequency tones are reduced. 
The phonograph volume control is likewise compensated 
at two points. A high-frequency tone control is con- 
nected from grid to grid of the RCA-6C5 driver tubes 
of the radio chassis to enable reduction of static and 


SERVICE 


The various diagrams of this booklet contain such 
information as will be needed to isolate causes for 
defective operation when such develops. The values of 
the various resistors, capacitors, coils, etc., are indicated 
adjacent to the symbols signifying these parts on the 
diagrams. Identification titles such as R-3, L-2, C-l, 
etc., are provided for reference between the illustra- 
tions and the Replacement Parts List. These identifica- 
tions are in a sequence which begins at the left of the 
diagram (antenna) and they increase numerically from 
left to right as a signal would proceed through the 
circuit, thus facilitating location of such parts on the 
schematic diagram. The coils, reactors, and transformer 
windings are rated in terms of their d-c resistance only. 
Resistances of less than 1 ohm are generally omitted. 


Alignment Procedure 


Fourteen alignment trimmers are provided in the 
r-f, first detector, and oscillator tuning system and six 
are used in the i-f system. All of these are accurately 
adjusted during manufacture and should remain in 
proper alignment unless affected by abnormal condi- 
tions of climate or have been altered by other means. 
Loss of sensitivity, improper tone quality and poor 
selectivity are the usual indications of improper align- 
ment. 

Correct performance of the receiver can only be ob- 
tained when the trimmer adjustments have been made 
by a skilled service man with the use of adequate and 
reliable test equipment. Such apparatus as may be 
required for alignment of this particular instrument is 
illustrated and described on a sepatate page of this 
booklet. 

The extensive frequency range of this receiver neces- 
sitates a more or less involved method of alignment. 
However, if the following directions are carefully 
applied, normal performance of the instrument will be 
obtained. 

Two methods of alignment are applicable. One util- 
izes a cathode-ray oscillograph as a means of output 
indication and the other follows former procedure 
where a glow-type indicator, or meter, is used. The 
oscillographic method is much to be preferred, since 
greater accuracy is possible from the type of indication 
afforded. There are no approximations necessary as 
with the meter or aural methods, but each adjustment 
can be made with definite precision. Both methods 
are hereinafter outlined so that the alignment operations 
may be made in accordance with the equipment avail- 
able. 

It is wise to determine the necessity for alignment, as 


333 


incidental noises which interfere with reception. Two 
tone controls are used in the phonograph system, one 
of which (left-hand in record compartment when 
facing cabinet) reduces low-frequency response 
(maximum lows — counter-clockwise,) and the other 
(right-hand) reduces high-frequency response 
(maximum highs — clockwise). Each is continuously 
variable and may be adjusted by the listener to produce 
the balance of tone which is most pleasing. 


DATA 


well as the direction of misalignment before making 
adjustments. The RCA Tuning Wand is an instrument 
designed particularly for such a purpose. 

Its use is outlined as follows:— 


The Tuning Wand consists of a bakelite rod having a 
small brass cylinder at one end and a core of finely 
divided iron at the other. It may be inserted into a 
tuned coil while a signal.of the normal resonant fre- 
quency is being supplied to such a coil in order to 
obtain an indication of the accuracy of the tuning. 
Holes are provided at the top of r-f shield-cans for 
entrance of the Wand. The presence of either end of 
the Wand will cause a change in tuning which will 
be indicated at the receiver output as an increase or 
decrease in signal level. If there is a decrease of out- 
put when either end is inserted, the tuning is correct 
and will require no adjustment. However, should there 
be an increase of output due to the iron core and a 
decrease with the brass cylinder, an increase in in- 
ductance or capacitance is indicated as necessary to 
bring the circuit into alignment. The trimmer involved 
should, therefore, be increased in capacitance. If the 
brass-cylinder end causes an increase in output while 
the iron end causes a decrease, reduction of inductance 
or capacity will be necessary to place the circuit in 
alignment. Therefore, the associated trimmer should 
be decreased in capacitance. The following tabulation 
gives the various changes and the adjustments required: 


Wand Signal Trimmer 
SU ABS ea. c a6 nis «ex Decrease 
Pa heahe, apeuh< Wetanaie None 
MP ONL EES vi Ses veins 0.6 Decrease 
GREAT... eo! o's Gd Increase D 
Hl. ye Rate a PR ecrease 
Ne St Weaeen aaron Decrease 
BGaSS 7 ons > widcrs Decrease 
HAE REE A Increase 
{Ison Be icy, AS Ate Increase 
CATHODE-RAY ALIGNMENT 
Equipment 


A standard source of alignment frequencies is re- 
quired. Such a source should consist of an RCA Full- 
Range Oscillator, Stock No. 9595. Output indication 
should be by means of an RCA Cathode-Ray Oscillo- 
graph, Stock No. 9545. An RCA Frequency Modu- 
lator, Stock No. 9558, will be needed to sweep the gen- 
erated signal and synchronize it with the Oscillograph 
in order to obtain visual representation of the resonant 
characteristic of the circuit being tuned on the cathode- 
ray fluorescent screen. 


I-F Trimmer Adjustments 


Six trimmers are associated with the three i-f trans- 
formers. Their locations on the chassis are shown by 
Figure 4. Each must be aligned to a basic frequency of 
460 ke. The last i-f transformer should be adjusted 
first, the one preceding it second and the operation 
carried through successive stages until the first trans- 
former has been aligned. For such a process, it is 
necessary to feed the output of the Full-Range Oscil- 
lator to the stages in their order of alignment, adjust- 
ing the trimmers of each and observing the effect at 
the second-detector output on the Cathode-Ray Oscillo- 
graph. The most convenient point for connection of 
the Oscillograph is at the control-grid of the RCA-6C5 
first audio tube, with the vertical “Hi” input terminal 
attached to the grid connection and the “Gnd” to the 
chassis. The “Ext. Sync.” terminals of the Oscillograph 
should be connected to the Frequency Modulator as 
illustrated in Figure 2. A .001 mfd. capacitor installed 
in series with the Oscillator “Ant.” output lead will 
prevent the voltage constants of the stage being aligned, 
from becoming upset. 
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Figure 2—Alignment Apparatus Connections 
The vertical “A” amplifier should be “On” for the 


ensuing adjustments and its gain control kept at maxi- 
mum, For each adjustment, the Oscillator output must 
be regulated so that the image obtained on the Oscillo- 
graph screen will be of the minimum size convenient 
for accurate observation. Proceed further as follows:— 
(a) Place the Receiver, Oscillograph, and Test Oscil- 
lator in operation. Set the receiver range switch 
to Band “A” and tune the station selector to 
a point where no interference will be encoun- 
tered from signal pickup or from the RCA-6J7 
oscillator, removing the tube if necessary. Set 
the Oscillograph horizontal “B” amplifier to 
“Timing” and control its gain so that the lumi- 
nescent spot sweeps a straight line trace com- 
pletely across the screen. Place the timing 
control to “Int.” Adjust the intensity and 
focusing controls of the Oscillograph to produce 

the correct size and strength of spot. 
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(b) 


(c) 


(d) 


(e) 


Attach the output of the test Oscillator between 
the control-grid cap of the second if tube 
(RCA-6K7) and chassis ground as shown typi- 
cally by Figure 2. Tune the Oscillator to 460 ke. 
and set its modulation switch to “On.” Regu- 
late its output until the signal produces a wave 
pattern on the Oscillograph screen, adjusting 
the Oscillograph controls to give a shape which 
is convenient for peak indications. Cause the 
image to stand still on the screen by manipula- 
tion of the frequency and synchronizing con- 
trols. Then carefully tune the two trimmers 
C-44 and C45 of the third i-f transformer to 
produce maximum amplitude (vertical deflec- 
tion) of the oscillographic image. Under this 
condition the transformer will be sharply reson- 
ated to 460 kc. 


The Frequency Modulator should then be placed 
in operation and interconnected with the Full- 
Range Oscillator by means of the special 
shielded patch cord. Figure 2 shows the proper 
arrangement. Set the Frequency Modulator 
sweep-range switch to its “Lo” position and 
turn the Oscillator modulation switch to “Off.” 
Change the timing control of the Oscillograph 
to “Ext.” and place the range switch to its 
No. 2 position. Then carefully shift the tuning 
of the Oscillator so as to increase its frequency, 
until two distinct and similar waves appear on 
the Oscillograph screen and become exactly co- 
incident at their highest points. This condition 
will be found to occur at an Oscillator setting 
of approximately 540 kc. The curves will be 
identical in shape but appearing in reversed 
positions. Adjust the frequency control of the 
Oscillograph in order to cause the waves to 
conform with the above requirement and to 
make them remain motionless on the screen. 
This will require a setting of approximately 
1/, clockwise rotation of the frequency control. 
The trimmers C-44 and C-45 should then be 
readjusted so that the two curves move to 
gether and become exactly coincident through- 
out their lengths, maintaining the maximum 
amplitude at which this condition can be 
brought about. 


Leaving the equipment connected and adjusted 
as above, change the Oscillator output to the 
control-grid cap of the first i-f tube (RCA- 
6K7). Adjust the two trimmers C-37 and C-38 
of the second i-f transformer until the forward 
and reverse waves appearing on the Oscillo- 
graph coincide throughout their lengths and 
have maximum amplitude. 


Change the test Oscillator output to the control- 
grid of the first detector tube (RCA-6L7) 
without disturbing the connections and adjust- 
ments of the other apparatus. Then align the 
trimmers C-32 and C-33 of the first i-f trans- 
former to produce waves of maximum coin- 
cidence and maximum amplitude. The shape 
of the composite wave obtained from this opera- 
tion is a true representation of the over-all 
tuning characteristic of the i-f system. 
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Figure 3—Cathode-Ray Images for I-F System 


R-F Trimmer Adjustments 


For Bands A and X, adjustments must be made at 
the high and low frequency ends of the range. On 
Bands B and C, alignment is required only at the high 
frequency end. Band D is permanently adjusted dur- 
ing manufacture, hence no alignment will be necessary 
in this range. Locations of the various antenna, detector, 
and oscillator trimmers are shown on Figure 4. The 
test Oscillator should be removed from connection with 
the i-f system and its output attached to the antenna- 
ground terminals of the receiver. No changes are to 
be made in the attachment of the Oscillograph at the 
second detector. During the adjustments, the Oscil- 
lator output should be regulated as often as is necessary 
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to keep the oscillographic image as low as is practically 
observable. Adherence to this procedure will obviate 
apparent broadness of tuning which would result from 
a.v.c. action on a stronger signal. The sequence of 
alignment should be Band A, Band X, Band B, and 
Band C. Proceed with the adjustments as follows:— 


CALIBRATION 


Set the receiver range switch to Band A and rotate 
the station selector until the tuning-condenser plates 
are in full mesh (maximum capacitance). Then move 
the main dial pointer until it points exactly to the 
horizontal line at the low frequency end of the Band 
A scale. Correct the setting of the vernier second 
hand pointer to read zero. 


(b) 


BAND A 


(a) With the receiver range switch in its Band 
A position, tune the station selector until the 
dial pointer is at a reading of 1720 kc. Adjust 
the test Oscillator to 1720 ke. (modulation “On” 
and Frequency Modulator disconnected) and 
increase its output to produce a registration on 
the Oscillograph. Carefully align the oscillator, 
detector, and antenna trimmers, C-25, C-14, 
and C-3 respectively, so that each brings about 
maximum amplitude of output as shown by the 
wave on the Oscillograph. It will be necessary 
to have the timing control of the Oscillograph 
on “Int.” for this operation. After each trim- 
mer has been peaked, the Oscillograph timing 
control should be set to “Ext.” and the Fre- 
quency Modulator placed into operation with 
its connections to the Oscillator and Oscillo- 
graph made in accordance with Figure 2. 
Turn the modulation switch of the Oscillator to 
“Off” and retune the Oscillator (increase fre- 
quency) until the forward and reverse waves 
show on the Oscillograph and become coincident 
at their highest points. Adjust the trimmers 
C-25, C-14, and C-3 again, setting each to the 
point which produces the best coincidence and 
maximum amplitude of the wave images. 


Remove the Frequency Modulator cable from 
the Oscillator and shift the signal frequency to 
600 kc. Place the modulation switch to “On”. 
Tune the receiver to pick up this signal, disre- 
garding the dial reading at which it is best 
received. Then insert the Frequency Modulator 
plug and retune the Oscillator (modulation 
“Off’) until the two similar forward and re- 
verse waves appear on the screen. For this 
adjustment, it is advisable to shift the Oscil- 
lator to its 200-400 kc. range using the third 
harmonic of the generated signal in order to 
obtain the desired range of sweep. The oscil- 
lator series trimmer, C-23, should then be ad- 
justed to produce maximum amplitude of the 
images. No rocking will be necessary on the 
station selector inasmuch as the signal frequency 
is being “wobbled” by the Frequency Modu- 
lator to produce the same effect. After complet- 
ing this adjustment, the trimmer C-25 should 
be re-aligned as in (a) to correct for any change 
brought about by the adjustment of C-23. 


BAND X 


Disconnect the Frequency Modulator and tune 
the test Oscillator to a frequency of 400 ke. 
(Modulation “On’’). Place the receiver range 
switch in its-Band X position and turn the 
station selector until the dial pointer reads 
400 kc. Adjust the Oscillograph timing control 
to “Int.” Then align each of the trimmers 
C-26, C-15, and C-4 to the point producing 
maximum output at the Oscillograph. Place 
the Frequency Modulator in operation and 
attach it to the Oscillator in the normal man- 
ner. Change the Oscillograph timing to “Ext.” 
Increase the frequency of the Oscillator (modu- 
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(b) 


(a) 


(b) 


(a) 


lation “Off’) until the two waves appear and 
become coincident at their highest points, ap- 
proximately at 462 kc. They may be made 
to remain stationary on the screen by manipula- 
tion of the Oscillograph range switch and fre- 
quency control. Readjust the three trimmers 
C-26, C-15, and C-4 to give maximum ampli- 
tude and complete coincidence of the waves. 


Change the test Oscillator so that it delivers 
a signal of 150 ke. with the Frequency Modu- 
lator disconnected. Tune this signal on the 
receiver which has previously been set to Band 
X, disregarding the dial reading at which the 
signal is best received. Then interconnect the 
Frequency Modulator with the Oscillator and 
retune the latter to the point at which the two 
similar waves appear on the screen. Adjust 
trimmer C-27, for maximum amplitude of the 
wave images. Rocking of the tuning condenser 
will not be necessary as the Frequency Modu- 
lator duplicates such an operation. Repeat the 
alignment of C-26 as outlined in (a) to correct 
for any reflective error brought about by the 
adjustment of C-27. 


BAND B 


Advance the receiver range switch to its Band 
B position and tune the station selector to a 
dial reading of 6132 ke. Set the test Oscillator 
to 6132 ke. (modulation “On” and Frequency 
Modulator disconnected) and increase its out- 
put until a suitable indication is apparent on 
the Oscillograph. The Oscillograph should be 
adjusted for “Int.” timing. Then adjust the 
oscillator trimmer, C-76, to the point at which 
maximum amplitude of the image is obtained. 
Two positions will be found for this trimmer 
which gives such a maximum. The one of least 
Capacitance is correct and should be used. This 
can be checked by tuning the “image” signal, 
which will be received at 5212 ke. on the dial 
if the adjustment of C-76 has been properly 
made. An increase in the test Oscillator output 
may be necessary for this test. Its frequency 
should not be changed from 6132 ke. nor any 
trimmer adjustments made on the receiver. 


Return the station selector to the 6132 ke. 
reading and align the detector, and antenna 
coil trimmers, C-13 and C2 respectively, for 
maximum (peak) output as shown by the Oscil- 
lograph. No further adjustments are to be 
made on this band. 


BAND C 


Turn the range switch of the receiver to its 
Band C position and tune the station selector 
until the dial pointer reads 18,000 ke. Set the 
test Oscillator to 18,000 ke. (Modulation “On” 
and Frequency Modulator disconnected), regu- 
lating its output to the level required for con- 
venient observation. Adjust trimmer C-75 to 
the point producing maximum output as indi- 
cated on the Oscillograph. Check for the pres- 
ence of “image” signals by tuning the receiver 


to 17,080 kc. The 18,000 kc. signal of the 
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Figure 4—Radiotron Socket Voltages 
Measured at 115 volts, 60 cycle supply—No signal being received 
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Oscillator will be received at this point if the 
adjustment of C-75 has been properly made, 
using the position of minimum capacitance giv- 
ing maximum receiver output. It may be neces- 
sary to increase the output of the Oscillator in 
order to get an indication of the “image”. No 
adjustments should be made during this check. 

(b) Return the receiver tuning to 18,000 ke., re- 
align C75 if necessary, and then adjust the 
detector and antenna trimmers C-12, and C-l 
for maximum signal output as evidenced by the 
oscillographic image. No further adjustments 
are to be made on Band C. 


BAND D 
No adjustments are required on this band. 


FIELD 


VOICE 


Figure 5—Loudspeaker Wiring 
OUTPUT METER ALIGNMENT 


To align the receiver by other methods than that 
explained above will require the use of a standard test 
oscillator, such as the Stock No. 9595, and a suitable 
output indicator, such as the Stock No. 4317. The indi- 
cator should be connected either to the voice coil circuit 
or across the output transformer primary. For each 
adjustment, the volume control should be maintained 
at maximum and the Oscillator output regulated until 
the indication is barely perceptible. The smaller the 
amount of glow, the more accurate will be the indica- 
tion. The signal level will also be below the range of 
the receiver a.v.c., preventing broadness of tuning. 


I-F Adjustments—Connect the output of the test 
Oscillator from the RCA-6L7 first detector control-grid 
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to chassis-ground and adjust its frequency to 460 ke. 
Tune the receiver to Band “A”, setting the station 
selector at a point where no interference is received 
from local stations or the local oscillator. Then tune 
the i-f trimmers C-45, C-44, C-38, C-37, C33, and 
C-32 in order, each for maximum indicated receiver 
output. 


R=F Adjustments—Connect the Oscillator output to 
the antenna-ground terminals of the receiver. Keep 
the output indicator attached to the receiver output as 
above. For each adjustment, use the minimum sig- 
nal which will give a perceptible indication on the 
glow indicator. 


BAND A 


(a) Set the range switch of the receiver to its Band 
A position and tune the selector to a dial read- 
ing of 1720 kc. Tune the Oscillator to this same 
frequency and adjust trimmers C-25, C-l4, 
and C3 to produce maximum indicated receiver 
output. 

(b) Shift the Oscillator to 600 ke. and tune the 
receiver to pick up this signal, disregarding the 
dial reading at which it is best received. Then 
adjust trimmer C-23, simultaneously rocking the 
tuning control backward and forward through 
the signal, until maximum output is obtained 
from the combined operations. Repeat the align- 
ment of C25 as in (a) to correct for any 
change caused by adjustment of C-23. 


BAND X 


(a) Change the range switch to its Band “X”” posi- 
tion, Tune the receiver to read 400 ke. and set 
the Oscillator to produce this same frequency. 
Adjust trimmers C-26, C-15, and C-4 to pro 
duce maximum receiver output. 

(b) Shift the Oscillator frequency to 150 ke. and 
tune the receiver to pick up this signal, disre- 
garding the dial reading at which it is best re- 
ceived. Then tune the oscillator series trimmer, 
C-27, simultaneously rocking the tuning control 
(receiver) backward and forward through the 
signal, until maximum output results from the 
combined operations. Repeat the alignment of 
C26 as in (a) to correct for any change caused 
by the adjustment of C-27. 


BAND B 


Place the receiver range switch in its Band “B” posi- 
tion and tune the station selector to a dial reading of 
6132 ke. Set the frequency of the Oscillator to 6132 ke. 
Then adjust trimmer C-76 to give maximum receiver 
output. Two positions may be found which fulfill this 
condition. The one of least capacitance is correct. To 
assure that the right peak has been used, tune the 
receiver to 5212 ke. and increase the Oscillator output. 
The “image” of 6132 ke. will be received at this point 
if C-76 has been adjusted to the proper point of maxi- 
mum output. No trimmer adjustments are to be made 
during this check. Return the receiver tuning to 6132 
ke., readjust C-76 if necessary, and then tune the 


detector and antenna coil trimmers, C-13 and C-2 to 


produce maximum (peak) receiver output as indicated 
on the glow meter. 


BanpD G- 


Turn the receiver range switch to its Band “C” posi- 
tion and set the tuning control to a dial reading of 
18,000 kc. Tune the Oscillator to this same frequency. 
Adjust the oscillator parallel trimmer C-75 to produce 
maximum receiver output. Two positions of the trim- 
mer will be found which fulfill such a condition. The 
one of least capacitance is correct. To assure that the 
right position has been used, check for the “image” of 
the 18,000 ke. signal which will be received at 17,080 
ke. on the dial if C-75 is correctly adjusted. An 
increase in Oscillator output may be necessary, No 
trimmer adjustments should be made during this check. 
Return the receiver tuning to 18,000 kc., readjust C-75 
if necessary, and then tune the detector and antenna 
trimmers, C-12 and C-l to give maximum receiver 
output. 


Dial Adjustment 


Figure 6 illustrates the relations of the various parts 
of the dial mechanism when it is in its A—Broadcast 
position and the range switch is likewise turned to its 
Band A setting. In re-assembling the dial after repairs, 
see that the gears are meshed in accordance with the 
diagram, at the same time noting that the lever which 
is attached to the range-switch shaft is in the position 
as shown. 
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Figure 6—Selector Dial Change Mechanism 


Radiotron Socket Voltages 


The voltage values indicated from the Radiotron 
socket contacts to ground and appearing across the 
heaters (H-H) on Figure 4 will serve to assist in 
locating causes for faulty operation when existent. 
Each value as specified should hold within + 20% 
when the receiver is normally operative at the rated 
supply voltage. Variations in excess of this limit will 
usually be indicative of trouble in the basic circuits. 

The voltages given on this diagram are actual meas- 
ured voltages, and are the results obtained after the 
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loading of the circuit, by the voltmeter, has taken place. 


To fulfill the conditions under which these d-c volt- 
ages were measured it requires a 1,000-ohm-per-volt 
voltmeter having ranges of 30, 300, and 600 volts. 

For all d-c voltages under 30, measure on the 30-volt 
scale; all d-c voltages between 30 and 300, measure on 
the 300-volt scale; and all d-c voltages between 300 and 
600, measure on the 600-volt scale. 


’ 

ON SOME MODELS AN 80MMFD, 
CAP. IS CONNECTED BETWEEN 
TERMINAL NOS. 4 AND 6 ON 
INPUT TRANSFORMER PACK, 


Figure 7—Input Transformer Wiring 


For meters of the 1,000-ohm-per-volt type, but 
ranges other than above, use the nearest ranges to those 
specified. If the range is higher the voltage may be 
higher, and if the range is lower the voltage may be 
lower; either condition depending on the percentage 
of circuit current drawn by the meter. 


Dynamic Amplifier 


It is essential that the correct voltages and currents 
exist at the RCA-6L7 audio expander stage in order 
that the expanding function may take place in the 
proper manner. A_ screw-driver adjustment (see 
Figure 14) is accordingly provided for regulating the 
fixed bias of the RCA-6L7 auxiliary grid so that the 
plate current may be adjusted to the correct value 
under a no-signal condition. This current should be 
adjusted to a value of 0.10—0.13 ma. with no signal 
input to the dynamic amplifier and with a normal 
voltage of 275 volts appearing across the resistance- 
divider system (R-211, R-210, R-209, and R-208). 

A substitute method for adjusting the RCA-6L7 no- 
signal characteristic is by means of a voltmeter having 
an internal resistance of 600,000 ohms (600 volt range, 
1,000-ohms-per-volt). This voltmeter should be used to 
set the plate (of the RCA-6L7) to chassis voltage. The 
plate voltage as indicated by the specified meter should 
be adjusted to exactly 195 volts, with a power line 
supply-voltage of 115 volts. 


An indication of the operation of the dynamic 
amplifier may be obtained by playing a record which 
has predominating loudness. Such a record is Victor 
Red Seal Record No. 8651, “Die Fledermaus”—Over- 
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Figure 12—Dynamic Amplifier Wiring 


ture. The plate current during the playing of such a 
record should increase from the static value of 0.10- 
0.13 ma. to a minimum of 0.55 ma. 

Variations of the Radiotron (RCA-6L7) in the 
audio expander stage may affect operation of the cir- 
cuit. Several tubes of such type should therefore be 
tried when correct performance is not obtainable from 
a single tube. The various voltages of the dynamic 
amplifier under a no-signal condition are indicated in 
Figure 4. It is very important that these voltages be 
as near to the specified values as possible. 

If excessive hum is encountered, it is recommended 
that a different RCA-6L7 be tried in the expander 
unit. If this does not reduce the hum to a low enough 
value try reversing the power-line supply cord plug 
and/or the power amplifier supply plug to obtain a 
condition of minimum hum. The continuity of ground 
connections between chassis, expander unit, and power 
amplifier should be of very low resistance to maintain 
minimum hum. 


Automatic Record Ejector 


The record changing mechanism is designed to be 
simple and fool-proof. Under normal operating con- 
ditions, service difficulties should be negligible. Occa- 
sionally, however, certain adjustments may be required. 
These adjustments are illustrated and explained in 
Figure 15. 


It is important when servicing the automatic mech- 
anism, to have it placed on a level support. It is also 
important to refrain from forcing the mechanism if 
there is a tendency to bind or jam, since bent levers 
and possibly broken parts may result. 


The tip of the record ejector is adjustable in relation 
to the turntable spindle, the two being exactly coaxial 
when properly adjusted. To align the tip, remove the 
rubber silencer of the ejector assembly, loosen ejector 
tip retaining; nut and slide the tip assembly to the posi- 
tion where it is in true-line with the axis of the turn- 
table spindle. This adjustment may be simplified by 
placing several records on the turntable, depressing the 
spindle through the top record hole and lining up the 
ejector tip in the spindle hole of the record. 

To insure that the ejector tip rotates freely, apply 
a slight amount of oil to the shank of the tip at the 
point where it is in contact with the ball bearing. 


Magnetic Pickup 


The pickup used in the phonograph unit is of an 
improved design, having several variations from the 
usual type of pickup. The magnetic assembly is one 
rigid piece. The horseshoe magnet is solidly welded to 
the pole pieces and is irremovable. There is a centering 
spring attached to the armature to maintain proper 
adjustment and provides a damping effect on the move- 
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ment of the armature. A neutralizing coil is mounted 
in the magnet assembly in such manner that it balances 
out hum induced by stray magnetic fields but does not 
affect the audio signal. The frequency response is 
uniform over a wide range. 

Service operations which may be necessary on the 
pickup are as follows:— 


CENTERING ARMATURE 


Refer to Figure 16 showing the pickup inner struc- 
ture. The armature is shown in its proper relation to 
the magnet pole pieces, i. e., exactly centered. When- 
ever this centering adjustment has been disturbed, the 
screws A, B, and C should be loosened and the arma- 
ture clamp adjusted to the point where the vertical 
axis of the armature is at right angles to the horizontal 
axis of the pole pieces, and centered between them. 
This centering operation may be facilitated by inserting 
a small rod or nail into the armature needle hole, using 
it as a lever to test the angular movement of the arma- 
ture. The limitations of the movement in each direction 
will be caused by the armature striking the pole pieces. 
The proper adjustment is obtained when there is equal 


1 RED 

2 BLUE 
3 YELLOW 
4 BLACK 
5 GREEN 


COLOR CODING ¢% CABLE CONNECTORS 


11 YELLOW & BLUE 
12 BROWN WITH RED TR. 


angular displacement of the armature and adjustment 
rod or nail to each side of the vertical axis of the 
magnet and coil assembly. The screws A and B should 
then be secured, observing care not to disturb the 
adjustment of the armature clamp. Then place the 
pickup in a vise and secure the centering spring-clamp 
by means of the screw C, allowing the centering spring 
to remain in the position at which the armature is 
exactly centered between the pole pieces. With a little 
practice, the correct adjustment of the armature may 
be readily obtained. The air gap between the pole 
pieces and the armature should be kept free from dust, 
filings, and other such foreign materials which would 
obstruct the movement of the pickup armature, 


DAMPING BLOCK 


The viscoloid block which is attached to the back 
end of the armature shank serves as a mechanical filter 
to eliminate undesirable resonances and to cause the 
frequency response to be uniform. Should it be neces- 
sary to replace this damping block, it may be done by 
removing the armature and viscoloid assembly from the 
mechanism and taking off the old viscoloid block. The 
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Figure 13—Socket and Plug Details of Assembly Wiring 
(Refer to Figure 14) 
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surface of the armature which is in contact with the 
viscoloid should be thoroughly cleaned with fine emery 
cloth and then inserted into the new block so that it 
occupies the same position as it did originally. Make 
certain that the block is in correct vertical alignment 
with the armature. The hole in the new viscoloid block 


ALIGN SLOT 
WITH 
4; ARMATURE 


MOUNTING 
Ly SCREWS 


a 
-— VISCOLOIO 


NENG =—--B J 
Se ARMATURE CLAMP ZY DAMPING BLOCK 


ro 
‘CENTERING SPRING-—~ 


Figure 16—Details of Pickup 


is somewhat smaller than the diameter of the armature 
in order to permit a snug fit. With the viscoloid 
aligned on the armature, heat should be applied to the 
armature (viscoloid side) so that the viscoloid block will 
fuse at the point of contact and become rigidly attached 
to the armature. A special-tip soldering iron con- 
structed as shown in Figure 17 will be found very use- 
ful in performing this operation. The iron should be 
applied only long enough to slightly melt the block and 
cause a small bulge on both sides. The pickup should 
then be carefully re-assembled and the armature cen- 
tered as previously explained. . 


REPLACING COILS 


Whenever there is defective operation due to open 
or shorted pickup coils, these coils should both be 
replaced. The method of replacement will be obvious 


- ! 
ARMATURE 


upon inspection of the pickup assembly and by study 
of the cut-a-way illustrations. It is important to read- 
just the armature as previously explained after re- 
assembly of the mechanism. It is also necessary to have 
the hum and signal coils mounted in proper relation to 
each other in order that there may be the intended 
neutralization between them. Make certain that the 
slot in the center screw of the neutralizing coil is 
aligned directly over the armature tip, as illustrated. 
Only rosin core solder should be used for soldering the 
coil leads in the pickup. This same type of solder should 
be used when necessary for soldering the centering 
spring to the armature. 


MAGNETIZING 


Loss of magnetization will not usually occur when 
the pickup has received normal care, due to the fact 
that the magnet and pole pieces are one unit and the 
magnetic circuit remains closed at all times. When the 
pickup has been mishandled, subjected to a strong a-c 
field, jolted, or dropped, there may be an appreciable 
loss of magnetic strength, in which case it will be neces- 
sary to re-magnetize the entire structure. This should 


be done by placing the pickup assembly on the poles 
of a standard pickup magnetizer and charging the 
pickup in accordance with the instructions accompany- 
ing the magnetizer. It is preferable to check the polar- 
ity of the pickup magnet and to re-magnetize it so that 
the same polarity is maintained. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


List 


DescrIPTION 
PRICE 


Se ee 


RECEIVER ASSEMBLIES 


Arm—Band indicator operating arm with stud, set 
CLE WS, DUE, ANG WOSHED ath cay. ducuie pels vee iF 
Bracket—High frequency tone control, low fre- 
quency tone or power switch or volume control 
MOUNCINoNbTac ke Gurwen sept einer ete severe ars cee eres 
Button-—Pite DUCCON dase snes ae dace see 3 hae vs 
Cable—Two conductor cable with three way con- 
nector plug—Stock No. 11490...........-.4.. 
Cable—Two conductor shielded cable with female 
section of two contact connector plug—Stock No. 
11488—To choke—(L34)......... 200. e ee eeee 
Cable—Two conductor shielded voltage supply 
cable with female section of four contact con- 
nector plug—Stock No. 4153—To (1) Terminal 
board and R19, (1) Terminal board, R3 and $8 
shield to $205—Expander unit................ 
Cable—Four conductor tuning tube cable with con- 
nector socket—Stock No. 11381............... 
Capacitor—Adjustable capacitor—(C23, C27).... 
Capacitor—High frequency tone capacitor—.005 
DEES (C56) Se eh oe re tk aA a ec 
Capacitor—14 MMfd.—(C19)...............08- 


Srock 


DescriPTI 
NG. ESCRIPTION 


11292 
11289 
11291 
11295 
11294 
11290 
11299 
3784 
11335 
11287 
5005 
4858 
4870 
4836 
11414 
4885 
4841 
5170 
3597 
11203 
5212 
5213 


Capacitor—22 MMfd.—(C11). ..... 2... ....006. 
Capacitor—50 MMfd.—(C8, C30).............. 
Capacitor—115 MMfd.—(C62, C65)............ 
Capacitor—200 MMfd.—(C55).............0055 
Capacitor—325 MMfd.—({C24)...............-. 
Capacitor—400 MMfd.—(C9, C18, C20, C49, C64) 
Capacitor—600 MMfd.—(C48)..............065 
Capacitor—900 MMfd—{(C69).............0005 
Capacitor—1300 MMfd.—{C22)..............-5 
Capacitor—4500 MMfd.—(C21, C77)........... 
Capacitor—0.0035 Mfd.—(C57)............005- 
Capacitor—0.01 Mfd.—(C17, C68)........ 
Capacitor—.025 Mfd. (C47).........-.5-- 
Capacitor—0.05 Mfd.—(C5, C16, C35, C40, C70) 
Capacitor—0.1 Mfd—(C31)..............625-- 
Capacitor—0.1 Mfd.—(C10, C34, C39, C42, C43) 
Capacitor—0.1 Mfd.—(C7, C28, C36, C41, C67). 
Capacitor—0.25 Mfd.—(C78, C79)..........++4- 
Capacitor—0.25 Mfd'—(C51).............0ee ee 
Capacitor—10 Mfd.(C71). ©... 2... eee ee ee ees 
Capacitor—18 Mfd.—(C72)... 2.0.0... sence ee 
Capacitor Pack—Comprising one 4. Mfd., one 8. 

Mfd., and one 10. Mfd. capacitors—(C50, C73, 


aial eles) eae simLave is ée lel ¢.e)e; sluice [eco #06. 616) (0 79) 10 9/8 e1alere: 
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RECEIVER ASSEMBLIES—Continued 
Capacitor Pack—Comprising two 0.5 Mfd. capaci- 
tors, one 680 ohm resistor and one 820 ohm re- 
sistor—(C53, C54, R23, R27)... s,s. eee eee: 
Coil—Antenna coil for “A” and “C” band—(L1, 
L2.LS, 16, Cl Cay aicek sanet aemenier rice 
Coil—Antenna coil for “X" and “B” band—(L3, 
UF L 7 TS? C26CA ee ere oe cere 
Coil—Dectector coil for “A” and “C” band—(L9, 
L10: LIS LI4 Ci eOray are oe an ee oe 
Coil—Detector coil for “X” and “B” band—{L11, 
E12) 15 LAG AC ISe C15) Ser wie okie Vere: 
Coil—Oscillator coil for ““A* and ““C” band—(L18, 
120 C25. C75 Muar en ke ues eee 
Coil—Oscillator coil—*D” band—Located on 
Range Switchis jonae. Sect cck sere notte ona 
Coil—Oscillator coil for “X” and ““B’” band—(L19, 
E2140 224626.76)) aes ee sie tenet eee 
Condenser—Three gang variable tuning condenser 
==(C6,) C20, COS) tre vite nora tusk acs aie oie mies 
Control—Tone control—High frequency tone con- 
trol==(R28) os Fe atc hcl emt eye crete 
Control—Volume control—(R24, R25, R26)...... 
Cover uselCOVEEs Nasi ecio ee nena erieiearer: 
Foot—Chassis mounting (bracket) foot—Package 


Fuse—Three ampere fuse—(F1)—Package of 5.... 
Lamp—Dial lamp—Package of 5.............+--- 
Mounting—Fuse mounting. ...........-..-.+--- 
Plug—Female section four-contact connector plug— 
used on cables—Stock Nos. 11486, 11503, 11569. . 
Plug—Three-way plug for cable—Stock No. 11489. 
Reactor—Coupling reactor—(L29).............6. 
Receptacle—Two-contact female section of con- 
nector—used with cables.—Stock Nos. 11487, 
EUSO2 11513 56 fag le epee cere sip ictenet ee 
Resistor—Wire wound resistor—800-8500 Ohms— 
(R44) R45) 0S oad eee are aera era she. 
Resistor—330 Ohms—Carbon type—14 watt— 
(R2. RI2Z)=—Package Gf 5 fies sae center se Nes acns 
Resistor—1000 ohms—Flexible type resistor—{R13, 
R179R36)-—Packave ofl Sihy says ee ere tect easat 
Resistor—1000 ohms—Carbon type—l4 watt— 
(R4, R10, R15, R29)—Package of 5............ 
Resistor—1200 Ohms—Carbon type—l4 
(R3, R31)—Package of S27) ccc ere 
Resistor—1500 Ohms—Carbon type—l4 
(R8)}——Package of 10 see. ccs eee eae emcemne 
Resistor—2200 Ohms—Carbon type—l4 
(R35)—Package Of Si. cine ernie eerie 
Resistor—5600 Ohms—Carbon type—l 
CRTs ele Cie a role atenioke eileen Pa 
Resistor—10,000 Ohms—Carbon type—2 watts— 
(ODA nmr ee Se NA ne i atepee gee be i UE Stes 
Gee 000 Ohms—Carbon type—1 watt— 
Sa REE ial ian uae oe otic atao bo oan 
Resistor—27,000 Ohms—Carbon type—l4 watt— 
(R30)—Package of 5 5). die tirne eerie eves 
Resistor—27,000 Ohms—Carbon type—4 watt— 
(R33)—Package obs) hiac ian ond. eee ermine aes 
Resistor—33,000 Ohms—Carbon type—o watt— 
(R32)—Packase Of 5.73). oa aaut< as sere ara 
Resistor —56,000 Ohms—Carbon type—%o watt— 
(R9)}—Packace Of 5 v2 hse ets nae tamer 
Resistor—82,000 Ohms—Carbon type—4 watt— 
(R43)—-PackageiotiS: ee winut. ere Mepis 
Resistor—100,000 Ohms—Carbon type—l4 watt 
—(R16)—Packase on. 5), hac iie ak eis where ne mere 
Resistor—150,000 Ohms—Carbon type—l4 watt 
=(R37)—Packave Of Swe. cance nas ene 
Resistor—330,000 Ohms—Carbon type—14 watt 
—(R11, R14, R38)—Package of 5............. 
Resistor—330,000 Ohms—Carbon type—%o watt 
—(R1, R6)—Package of 5.............02 ee eee 


Stock 
No. 


3033 
11382 


11626 
4669 
5249 

11273 

11381 

11598 
4794 

11197 

11278 
4787 

11198 

11280 
5225 

11507 

11508 
5234 
5228 
5229 
5230 
5231 
8062 
8061 


| 5243 
10194 
8054 


4422 


8048 


11336 
8045 
11380 
8044 
8046 


8050 


8053 
11793 
8051 
8049 
4669 


8047 


8052 
8042 
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Resistor—1 Megohm—Carbon type—l4 watt— 
(R’7)—Package Of Skee «tents raetee eas smear 
Resistor—1 Megohm—Carbon type—Yo watt— 
eect ies in tuning tube cable—Package 
CVGS MILA G One Co OAD CINE ron modo oGo.nI 
Resistor—2.2 Megohm—Carbon type—14 watt— 
(R20)-—Package of 5. iisine ss abc eietainee ie 
Screw—No. 8—32—2” Set screw for indicator 
operating arm—Package of 10............--++- 
Shield—Metal shield case for antenna, detector, or 
oscillator: coila. Ae crhiws + = Pitpenve «cece aee oe 
Shield—Radiotronishield ® \s..c ee oor 
Socket—Tuning tube cable connector socket...... 
Socket— Dial lampsocket. meen emis 
Socket—Four-contact socket for 5Z3 Radiotron 
==(NO..14)5 So bia na i oleae reas, eon eit 
Socket—Six-contact socket for 6C5 Radiotrons— 
(Noa.)9/10S11) ae sen akties et ein cine 
Socket—Seven-contact socket for 6J7 Radiotron— 
GNSS); . Ga uhonstita ere miamee © ona meatal ate 
Socket—Seven-contact socket for Cable Stock— 
CNGe 11568)... eee taa cares beet ect eet eee 
Socket—Seven-contact socket for 6K7, 6H6, Radio- 
trons—(Nos..2, 4,5, Gand)8). secs tn eee eee 
Socket—Seven-contact socket for 6L7 Radiotron— 
ENO re) tices | AS ea ie Re ea alters 
Switch—Range switch—(S1, 82, $3, $4, 55, $6, 57, 
$8) 'S0°S10; Std) a iiaeeeieee oie tienes on eemeeee 
Switch—Low frequency tone or power switch— 
(S133S14)o ke eee eth eo keene anne 
Transformer—Driver transformer—T3........... 
Transformer—lInterstage transformer—T2........ 
Transformer—First intermediate frequency trans- 
former——(L23), 2432433). eae 
Transformer—Second intermediate frequency trans- 
former—(L25, L26, C37, C38, C66, R34)....... 
Transformer—Third intermediate frequency trans 
former—(L27, L28, C44, C45, C46, R18, R19).. 
Transformer—Fourth intermediate frequency trans- 
foLmer——( USNS) Mesh ern ie etre 
Transformer—Power transformer—105-125 volts— 
2550 cycles): Suman loce bas vie ve enlars Rete aeans 
Transformer—Power transformer—105-125 volts— 
5SO0-60icycles——G1) seams aly ties sists, ciel eee 


CONDENSER DRIVE ASSEMBLIES 


Arm—Band indicator operating arm............. 
Ball—Steel ball for drive assembly—Package of 20. . 
Cam—Five-position cam for station selector drive 
ASSEM DL Ys Wenn) lreeeare ae ter nna ope ener cee ore ers 
Clutch—Tuning condenser drive clutch assembly— 
comprising shaft, balls, ring, spring and washers 
assembled.) acum cleeeene si recite aioe 
Coupling—Flexible coupling for variable capacitor 
=ingludes indicator shaftq..umn «cpa sn inten 
Dial—Dial scale with mounting rivets............ 
Disc—Drive disc and Micarta gear assembly...... 
Drive—Tuning condenser drive assembly—complete 
Escutcheon—Dial escutcheon with vernier scale... . 
Gear—lIndicator shaft, Micarta drive gear and Brass 
vernier idler with one spring.............--.-- 
Gear—Gear sector and band indicator operating link 
—(link connects to arm on band switch)........ 
Indicator—Station selector vernier indicator pointer 
Indicator—Station selector indicator pointer. 
Link—Complete—with roller and spring......... 
Pinion—Vernier pointer drive pinion and shaft. ... 
Screw—No. 8—32—35” Square head set screw— 
Package of: 10... 00080 tole eee arent eee 
Spring—Coil spring for indicator shaft drive gear 
and vernier idler—(Stock No. 8046)..........: 
Spring—Coil spring for link—Package of 5........ 
eens indicator operating arm stud—Package 
(0) ie Se OES chat. unneecib.o Hemshacomorta,s 


PRICE 


3.75 


2.75 


2.42 
2.76 
1.50 
9.84 
6.75 
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AMPLIFIER ASSEMBLIES 


Cable—Single conductor shielded cable with female 
section of connector—Stock No. 11488)—Con- 
nects to Grid of first audio socket in amplifier— 
to expander unit—(C202) 

Cable—Three conductor cable—Connects from 
R108, R109 and R110 in amplifler—to Neon in- 
dicator lamp 

Cable—Four conductor shielded cable with five con- 
tact female connector plug—Stock No. 11506— 
connects to Amplifier “G,” sockets No. 18 and 
No. 19—(T102, C106)—Terminals 

Cable—Eight conductor cable with four female 
sections of connectors—(Stock No. 4153) — From 
(C107)—Amplifier Plate—(C111)—and “H”™ of 
first “AF” in Amplifier—to expander, control 
switch and reproducers 

eee MMfd.—{C102, C111, C112, 

113 

Capacitor—0.005 Mfd.—(C104, C105) 

Capacitor—0.01 Mfd.—(C103) 

Capacitor—8 Mfd.—(C108, C110) 

Capacitor—18 Mfd.—(C106, C107) 

Capacitor Pack—Comprising two 10 Mfd. capaci- 
tors—(C101, C109) 

Say clamp for capacitor—(Stock No. 
11498 

Connector—Female section—two contact connector 
—used on cables—(Stock Nos. 11502, 11513, 
11487, 11567 and 11571) 

Connector—Female section—four contact connector 
—used on cables—Stock Nos. 11503, 11486, 11569 

Cover—Fuse cover 

Fuse—Three ampere fuse—Package of 5—(F1).... 

Mounting—Fuse mounting 

Reactor—Power filter reactor—(L101)...... Whe cee 

Receptacle—Female section—five prong plug—used 
on cable—Stock Nos. 11504, 11517, 11518 

Resistor—Wire wound—145 ohms—(R107) 

Resistor—2200 Ohms—Carbon type—l4 watt— 
Package of 5—(R102) 

Resistor—10,000 Ohms—Carbon type—)4 watt— 
(R103)—Package of 5 

Resistor—100,000 Ohms—Carbon type—14 watt 
—(R106, R105, R110)—Package of 5.......... 

Resistor—220,000 Ohms—Carbon type—l4 watt 
—(R108, R109)—Package of 5 

Resistor—270,000 Ohms—Carbon type—14 watt 
—(R104)—Package of 5 

Resistor—470,000 Ohms—Carbon type—}4 watt 
—(R101)—Package of 5 


Socket—Seven contact socket—for 6C5 Radiotron. . 

Transformer—Filament transformer —105-125 volts 
—50-60 cycle—(T104) 

Transformer—Filament transformer —105-125 volts 
—25-50 cycle—(T104) 

Transformer—Plate transformer — 105-125 volts 
—25-50 cycle—(T101) 

Transformer—lInterstage transformer—(T102) 

Transformer—Output transformer—(T103) 

Transformer—Plate transformer — 105-125 volts 
—50-60 cycle—(T101) 


DYNAMIC (EXPANDER) AMPLIFIER 
ASSEMBLIES 


Cable—Single conductor shielded cable—with male 
section of two-prong plug—Stock No. 4674— 
From (C202) and ground terminal 

Cable—Two conductor shielded cable—with male 
section of four-prong plug—Stock No. 6123— 
To (R211) and capacitor pack—(C208, C209 
and C210) 
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Cable—Three conductor cable—with one male 
section of connector and one female section of 
connector—Stock Nos. 6123, 11488—To (R208) 
and “H-H”—Socket No. 22 

Cable—Five conductor shielded cable—with male 
section six-prong connector—Stock No. 4574— 
To (R202), (R207), “G Amplifier 20," (C201), 
(R206) and ground terminal 

Cap—Grid control contact cap—Package of 5 

Capacitor—0.1 Mfd.—(C202, C206) 

Capacitor—0.1 Mfd.—(C201) 

Capacitor Pack—Comprising three 0.5 Mfd. capaci- 
tors—(C203, C205, C207) 

Capacitor Pack—Comprising two 10 Mfd. and 
one 4 Mfd. capacitors—(C208, C209, C210).... 

Clamp—Capacitor clamp 

Connector—Two contact female section of con- 
nectors—used with cables—Stock Nos. 11513, 
11502, 11567, 11487, 11571 

Control—Expander bias control—(R213) 

Foot—Chassis mounting (bracket) foot 

Plug—Male section two prong connector—used 
with cables—Stock Nos. 11514, 11524 

Plug—Male section four prong plug—used with 
cables—Stock Nos. 11513, 11516, 11526, 11525, 


Plug—Six prong male section of connector plug— 
used with cables—Stock Nos. 11515, 11522 

Resistor—220,000 Ohms—Carbon type—14 watt 
—(R207)—Package of 5 

Resistor—15,000 Ohms—Carbon type—14 watt— 
(R205, R212)—Package of 5 

Resistor—100,000 Ohms—14 watt—Carbon type 
—(R203, R206)—Package of 5 

Resistor—100,000 Ohms—Carbon type—]4 watt 


—(R213)—Package of 5 


Resistor —560,000 Ohms—Carbon type—4 watt 
—(R202)—Package of 5 

Resistor—1 Megohm—Carbon type—l4 watt— 
(R201)—Package of 5 

Resistor—Wire wound—425, 365, 3200 and 3900 
Obms—(R208, R209, R210, R211) 

Socket—Six-contact socket for 6C5 Radiotron 

Socket—Seven-contact socket for 6L7 Radiotron... 


MISCELLANEOUS CABLE AND PLUGS 


Cable—Two-conductor cable with two-prong male 
section of connector plug—Stock No. 4674— 
From pilot lamp to cable—Stock 11567 

Cable—Three-conductor shielded cable with four- 
prong male section of connector plug Stock No. 
6123 and three terminals—connects from input 
transformer terminals Nos. 1, 3 and 8 to cable— 
Stock No. 11527 

Cable—Three-conductor cable with one four-contact 
microphone socket and one three-prong male sec- 
tion of connector plugs—Stock Nos. 4592, 5118... 

Cable—Three-conductor cable with two female two- 
contact and one male section of connector plugs— 
Stock Nos. 2308, 4573—From power cable, Stock 
No. 11489 to motor leads, and leads from control 
switch $203 

Cable—Four-conductor shielded cable with female 
section of connector plug—Stock No. 11506— 
Connects from tone controls, R214 and R220, to 
input transformer cable—Stock No. 11521 

Cable—Four-conductor shielded cable with female 
section of connector plug—Stock No. 11506— 
From input transformer terminals, Nos. 2, 5, 6 
and 10, to cable—Stock No. 11519 

Cable—Four-conductor shielded cable with five- 
prong male section of connector—Stock No. 
11520—From input transformer terminals Nos. 
4, 5, 7 and 9 to cable—Stock No. 11517 


Stock 
No. 


11522 


11525 


11519 


4577 
4674 
2308 
5118 
6123 


11520 


4574 
4573 
5040 
11506 


4151 
4593 


141541 
11533 
10129 
11529 
11538 
11537 
11540 
11536 


4055 
3729 
4580 
11534 
11535 
11528 
4067 
11531 
11530 


11539 
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MISCELLANEOUS CABLE AND PLUGS— 
Continued 


Cable—Six-conductor cable, with Connector Stock 
No. 4574, from Radio-Phonograph, Home and 
Radio Recording indicator lamps, to cable—Stock 
No. 11567 from control switch................ 

Cable—Seven-conductor cable with one four-contact 
male and two four-contact female sections of con- 
nectors—Stock Nos. 5040, 6123—connects from 
Reproducers to cable—Stock No. 11503 amplifier 

Cable—Nine-conductor shielded cable with one six- 
contact female and one five-prong male section of 
connector plugs—Stock Nos. 4151, 11520—From 
expander control (R204) and phonograph volume 
control (R218) to expander and input transformer 
Cable—— StocksNo wl Lol Spencer tie ertenta tert. 

Plug—Two-prong male section of motor connection 
plug—Connects to cable—Stock No. 11523..... 

Plug—Two-contact male section of connector plug 
for cable—Stock Nos. 11524, 11514............ 


- Plus—Two-contact male section of connector plug 


foricable=—otock NOMS 23 nee rrariee 
Plug—Three-prong male section of connector plug 
for cable—Stock Non LIS 27 een eee ante 
Plug—Four-prong male section of connector for 
cable—Stock No. 11525 and Stock Nos. 11526, 
GS UWE WAS 4. sea 3 oc RHE Y Heike Woe A ie 
Plug—Five-prong male section of connector plug for 
cable—Stock No. 11519 and Stock Nos. 11521, 
TOS Oi ate aia ae cere even ensten gaa irr ae 
Plug—Six-contact male section of connector for 
Cable—-Stocky NosslloZ2 lOO) ee ne eels 
Receptacle—Two-contact female section of connec- 
tor plug for cable—Stock No. 11523........... 
Receptacle—Four-contact female section of connec- 
tor for cable—Stock No. 11525................ 
Receptacle—Five-contact female section of connec- 
tor for cable—Stock No. 11517 and Stock Nos. 
TDS TS: TUSOF 24 Ae ate chore crete rato otoe ayia 
Receptacle—Six-contact female section of connector 
for cable—Stock Nos. 11519, 11567............ 
Socket—Four-contact microphone socket for cable— 
Stock No! 1152 ia oe esate tera cme eercete 


EJECT ARM ASSEMBLIES 


Arm—Eject. arm—complete.........000-: 
Ball—},” diameter steel ball—Package of 10...... 
Ball—-;4;” diameter steel ball—Package of 20...... 
Bearing—Ejector tip bearing and nut............. 
Bracket—Fyectrarm:bracket eee 
Collar—Eject arm shaft collar and set screw...... 
Gover——-Ejectatm Covers vo. Aiea eee nice: 
Cushion—Counter balance roller cushion—Located 

inside, of ejectarm eee eerie eee 
Post—Vertical adjustment post—Located on eject 
actin Dracket,.\s, secs ake nooner, a eters ae eee 

Roller—Eject arm counter balance roller—Located 

inside-of ejectarm'! rep ts. ieee eee 

Screw—No. 6—32—;3;” Square head set screw for 

eject-arm collar-—Package of 1030. 22, eemae te - 

Screw—No. 8—36—z” Special screw for eject arm 

tip center adjustment—Package of 10.......... 

Shaft and Collar—Eject arm vertical action shaft and 

collarjassemibly 4° errs Meets 

Silencer—Ejector tip silencer... 3.....000-0-- ee 
Spring—Eject arm bracket spring—Package of 10. . 
Spring—Ejector tip spring—Package of 10........ 
Tip—Ejector tip with tip center, adjusting screw 

and. cap sa: uh as coc Gon nae Oa one ae eras 
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PICKUP AND ARM ASSEMBLIES 


Arm—Pickup arm complete—less pickup mounting 

screw, escutcheon and pickup -unit............. 
Armature——Pickuptarmature ao raetie nitrite 
Back=—Pickup: backs, arvacur aces a cieeeeeeit sears msicrs 
Cable—Pickup arm operating cable—Package of 5.. 
Coil—Pickup'coil—(L305)/)."55,. seceut ced ase 
Coil—Pickup hum bucking coil—(L306).......... 
Connector—Two-prong male section of pickup cable 

connector plug—Stock Nos. 11514, 11524...... 
Cover—Pickup front covery 6c cece ue 
Cover—Pickup back cover with mounting screws. . 
Damper—Pickup damper—Package of 5.......... 
Escutcheon—Pickup arm escutcheon......- 
Pickup—Pickup unit complete.................. 
Screw—Pickup front cover screw—Package of 10.. 
Screw, nut and washer for mounting pickup to arm 

=-Package of 10) va. ance sates ade oo eee 
Screw—Pickup needle screw—Package of 10...... 
Weight—Home recording weight................ 


MOTOR BOARD ASSEMBLIES 


Escutcheon—Index escutcheon engraved Manual— 
Nut—Cap nut for motor board suspension assembly 

==Package OF 4. 02) Re iis ees i eee 
Pin Manualeindext pin a teen nner Baie 
Rest==Pickup. réstes. che aaetaucte tee ee eee 
Roller—Pickup arm cable guide roller—comprising 

bracketrollemandteuidel pine) eee 


_ Suspension Spring—Suspension spring, washer and 


bolt assembly for motor board—comprising one 
bolt, two cup washers, two springs, two “C” 
Washers andione capsnucanr tie te aren tee ne 
Switch—Operating switch—toggle type—(S201). . 
Cover— Turntableicovertaves eee eee eee 
Turntable—completes See tate sence eee 


MOTOR ASSEMBLIES 


Gear—Pinion gear for motor spindle....... 
Motor—105-125 volts—25 cycles—(M1)........ 
Motor—105-125 volts—50 cycles—(M1)........ 
Motor—105-125 volts—60 cycles—(M1)........ 
Suspension Spring—Motor mounting spring, washer, 

and stud assembly—comprising six springs, six cup 
washers, three spring washers and three studs... 

Washer—Turntable spindle shim washer as- 

sembly—comprising one thin and one 
thick washer—Package of 3.......+++-- 


AUTOMATIC SWITCH ASSEMBLIES 


Gover— Motor switch cover. . since ads--6 «sta ee 
Plate—Automatic brake latch plate—Package of 5.. 
Springs—Automatic brake springs—Package of 2. . 
Switch Assembly—Automatic switch complete... 
Switch—Motor switch—($202)..............--. 


OPERATING MECHANISM 


Cam—Cam and gear assembly.................. 
Clutch—Trip lever friction clutch............... 
Cover—Metal cover for trip lever and friction finger 

ASSeMAL | Yecege ices MRE Cra OTS LE ee 
Finger—Manual index lever finger assembly....... 
Finger—Friction finger assembly................- 
Lever—Manual index lever—less pin............ 
Lever—Main lever and link assembly............ 
Kever— Mainspring Leverett aera ner: 
Lever—Pickup arm cable lever assembly—compris- 

ing lever with cable screw, spring and nut...... 
Lever—Trip lever and friction clutch assembly... .. 
Pawl-— Inip pawl assembly. ..0 wenn eee 
Plate—Eject arm actuating plate assembly........ 
Screw—Cable lever screw and nut—Package of 10.. 
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OPERATING MECHANISM—Continued 


4564 | Screw—Manual index lever finger set screw—Pack- 

SG OU eee is Gao eee Rone) ere 20 

4059 | Screw—Trip lever clutch tension adjustment screw 

ee RICE OU AE Ith...) Pitot ona 

4566 | Screw—Special screw used to fasten main lever and 

link assembly bushing—Package of 10.......... 

11559 | Spacer—Pickup arm mounting spacer............. 

4127 | Spring—Actuating spring—Package of 10........ 

3666 | Spring—Cable lever tension spring—Package of 10. . 

4565 | Spring—Manual index lever finger tension spring— 

PAC RACe ORAM y einen dn ainy hur iy ls inal 

4061 | Spring—Main spring lever, tension spring—Pack- 

BOO MO Ge wit Sc tics So) aid soles 

2893 | Spring—Trip lever latch plate tension spring—Pack- 

rie ge UOT ae sea ng OR ae BRR ee en ee 

2917 | Washer—Spring washer “U™ type—Package of 10. . 

MICROPHONE ASSEMBLIES 

7534 | Cable—Microphone cable... .......0.2.00cc0s00: 

11561 | Cover—Microphone cover—Package of 2........ 

11560 | Frame—Microphone frame...................4. 

7533 | Mechanism—Méicrophone mechanism............ 

11480} Microphone—Complete—(M2) .......... 

E1562 | Plug—Microphone plug: ............0..csec00s 

4158 | Socket—Microphone socket... .. be tuner Eee Sars os 
RECORDING SWITCH ASSEMBLIES 

11571 | Cable—Single conductor shielded cable with one 

female section of connector—Stock No. 11488— 

To 8204, shield grounded to terminal lug—To 

cable from pickup arm assembly—Stock No. 11482 

11566 | Cable—Three-conductor cable with male section of 

four-prong plug—Stock No. 11570—To $213, 

$205 and terminal lug—and cable—Stock No. 

MP RSE oh pote sane Soe ls, cay a varae ae cals 

11572 | Cable—Four-conductor cable with male section of 

four-prong plug—Stock No. 6123—To (1) $204, 

(1) $210, (2) $212 and cable—Stock No. 11503... 

11569 | Cable—Four-conductor shielded cable with one fe- 

male section of four-contact plug—Stock No. 4153 

—and one female section of three-contact plug— 

Stock No.:5119—To (1) $204, (1) $205, (1) $206, 

(2) three-contact receptacle, shield grounded to 

terminal lug—and cable—Stock Nos. 11526 and 

WO TU7 ls cd pela pale ak hl oa uric er eae 

11630 | Cable—Four-conductor shielded cable with one five- 

prong male section of plug—Stock No. 11520— 

To (1) $206, (1) $208, (2) $209—shield grounded 

to terminal and cable—Stock No. 11504........ 

11568 | Cable—Six-conductor shielded cable—with male sec- 

tion of seven-prong connector plug—Stock No. 

4602—To (2) $205, (1) S206, (1) $208, (2) $209 

and shield grounded to terminal—Receptacle— 

Stock No. 4787 on receiver chassis............. 

11567 | Cable—Ten-conductor cable with two-ontact fe- 

male section of plug—Stock No. 11488—and one 

female section ee six-contact plug—Stock No. 4151 

—To (1) $212, (2) $213, (4) $211 and (1) to ter- 

minal lug and cable=Stock No. 11522......... 

11347 | Knob—Control switch knob—Package of 5....... 

4577 | Plus—Two-prong male section of connector plug— 

Part of connector cord from $203............. 

6123 | Plug—Four-contact male section of connector plug 

—used with cables—Stock Nos. 11572, 11516, 

TESTS O26 LS 25 ey ete eens scare nok ats sk 

11570 | Plug—Male section of four-prong connector plug 

‘| for cable—Stock No. 11566... .....:.-..0.00s 

11520 | Plug—Five-prong male section of connector plug 

for cable—Stock Nos. 11519, 11521, 11630..... 

4602 | Plug—Seven-prong male section of connector plug 


—used with cable—Stock No. 11568.......... 
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2.45 


1.18 


1.40 


11522 


4340 


_ 4574 


11719 
11573 


11574 
4161 
4164 

11575 


DescriIrTION 


Receptacle—Two-contact female section of connec- 
tor plug—used with cables—Stock Nos. 11567, 
PIST LY ULB IVSOZ Tia areas aioe ce oe 

Receptacle—Female section—three-contact plug 
receptacle for cable—Stock No. 11569.......... 

Receptacle—Female section—four-contact plug re- 
ceptacle for cable—Stock No. 11569........... 

Receptacle—Six-contact female section of connector 
plug used with cables—Stock Nos. 11519, 11567. . 

Resistor—47 Ohms—Carbon type—%y watt— 
Package of S (R219). ee ee we oss 

Resistor—15 Ohms—Carbon type—'4 watt— 
(R221)-—-Package of 5). yh WU eee ae 

Switch—Phonograph, Radio, Home Recording and 
Phonograph recording switch—complete—(S203, 
$204, 5205, $206, $207, $208, $209, $210, $211, 
eR ZNOZID). sf oak: aes a5 See 


INDICATOR ASSEMBLIES 


Cable—Six-conductor indicator assembly cable with 
male section of six-prong connector plug—Stock 
DUOMO PME a uicilae xx sid fet ohana hae en ote 

Lamp—Indicator lamp-—Package of 5............ 

Plug—Six-prong male section of connector plug— 
for use with cables—Stock Nos. 11515, 11522.... 

Screen—Indicator lamp screen—Package of 5...... 

Socket—Indicator lamp socket...........0.c0c0e. 


RECORDING INDICATOR ASSEMBLIES 


Escutcheon—Recording indicator escutcheon...... 
DSRip CORAM SS acc, os sic.s oats oo meee ween 
Screen—Indicator lamp screen................... 
Screw—Screen escutcheon and terminal board 
mounting screw assembly—comprising two 
screws, two spacers, two nuts and two lock- 
SABUEED teats had 0s aie ade ier te ee 


REPRODUCER ASSEMBLIES 


Coil—Field coil magnet and cone support—(L102, 
BEES bps a Wal 1.0 Se Helasnix lave f SOO e 


Plug—Male section of four-prong plug............ 
Reproducer—Complete 30. oh can cooks cuties 


MISCELLANEOUS ASSEMBLIES 


Base—Phonograph compartment lamp base........ 
Box-— Needle box... aden et eiien el eens ss 
Cap—Pilot lamp cap—Package of 5.............. 
Capacitor—75 MMfd.—(C216)........... 
Control—Expander control—(R204)............. 
Cover—Pilot lamp covet. jegessidinis caccecsess 
Escutcheon—Station selector escutcheon and crystal 
Knob—Phonograph or Radio high or low frequency 
tone control, Radio volume control, Range switch, 
Selector switch knob—Package of 5............ 
Knob—Expander control or Phonograph volume 
control knob—Package of 5............0.0005 
Knob—Station selector knob—Package of 5........ 
Pad Home recording padee eon c Ay gh sss knees 
Reactor—Filter reactor—(L34).............00005 
Receptacle—Receptacle for new needles.......... 
Shade—Phonograph compartment lamp shade...... 
Tone Control—Phonograph low frequency tone 
COMCEO! has Meme Re Se Ces 2 oie w oaale alates 
Tone Control—Phonograph high frequency tone 
CODELOE: Moe svn w ig Eee ee + 
Transformer—Microphone and pickup input trans 
former pack—(R215;-R216, R217, C204;-C211> 
C212, C213, C2147C21571301, L302, T201).... 
Volume Control—Phonograph volume control— 


C8) ee eens oo sine mives odmes 
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RCA VICTOR MODELS T 4-8 and T 4-9 


Four-Tube, Single Band, A-C, Superheterodyne Receivers 
SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


Moning Range.......... Ase hia ee al 


see 


ehisgien Weed aie) 61 eel eile, va) ia: ue is) 


remediate Frequency, 0... 002. s dis cues ccc. chs... 
SemeeMeneePrequencies sy 2s. ns io ee ov ose vee c .. 


Cine hr ee EET a en ee Superheterodyne 


(1) RCA-6A7, First Detector and Oscillator 

(2) RCA-6F7, I-F Amplifier and Second Detector 
(3) RCA-41, Power Output Amplifier 

(4) RCA-lv, Half-wave Rectifier 


ste G5 Sham etel eee OR PER aso, occ rs see ns tales 540-1720 ke. 
SR NEUE RC coe et: RAE AE, ORT RE RM Op A, NEO 460 kc. 
460 ke. (i.f.), 600 kc. (det., osc.), 1720 ke. (det., osc.) 


105-125 volts, 50-60 cycles 


Pe geriia eee pe ioc ee 105-125 volts, 25-60 cycles 


200-250 volts, 50-60 cycles 


os) BVT Ons ve gar af a Ra i i egra eaeer r 40 watts at 115 volts 
ee CU ate te itn ER ae 1.75 watts 
MR rOOMCDUCe ee eh ee yea lo yt 2.50 watts 
Re TR Es nc AN a, ee LN: ss 6 inch, Electrodynamic 
PHYSICAL SPECIFICATIONS 

Model T 4-8 Model T 4-9 
(SSE oS etc 4 i SA a na Fe a 141% inches 74%, inches 
ee re he ea a cet, cs Bg Bul y dpe rnced one, f, 111% inches 101% inches 
RRR ee ee ai oa 1h ke led, a), ee 614 inches 4% inches 
NCO Gente te SR ibn s Ut Ieee 12 pounds 13% pounds 
Be MOU rnp i tic Voix i hoses ioe ee 15. pounds 16!4 pounds 


os sic hcl Oe  n e  e Sa Jer e Two 


GENERAL DESCRIPTIVE DATA 


These two receivers have identical chassis assemblies. 
The T 4-8 is mounted in a cathedral type, table cabinet, 
while the T 4-9 is housed in a wooden chest type of 
cabinet. The chassis is constructed and wired in such 
a manner as to facilitate servicing when necessary. An 
open face dial is used with a direct coupled station 


selector. The dial is calibrated in kilocycles. On-off 
control of power is combined with the volume control 
by means of a switch. The frequency range extends 
from 540 to 1720 kc. which includes one of the regu- 
lar police bands. An adjustable wave trap is incor- 
porated for suppression of code interference. 


DESCRIPTION OF CIRCUIT 


The first two stages of the electrical circuit are 
arranged to have two functions each. One operates 
as first detector and local oscillator, using an RCA- 
6A7 pentagrid-converter tube, and the second, an 
RCA-6F7 triode-pentode is employed for i-f ampli- 
fication and final detection. Power amplification at the 
output stage is handled by an RCA-41 power-amplifier 
pentode. Rectification of high voltage a.c. is accom- 
plished through an RCA-lv half-wave tube. Direct 
current from the rectifier stage is supplied to the various 
stages of the receiver through a filter system which 
includes the speaker field as a reactor. 

Radio-frequency and intermediate-frequency stages 
are intercoupled by means of transformers. The antenna 


transformer couples directly into the first detector 
having its secondary tuned by one section (front) of 
the two-gang tuning condenser. The oscillator system 
is tuned by the second (rear) section of the condenser. 
Trimmer condensers are connected to the first i-f 
trarsformer for resonating it to 460 K.C. The second 
i-f transformer has a natural tuning inherent to the 
design of its windings. Trimmer condensers for 
alignment purposes are also employed on the antenna 
and oscillator coils. 

Volume control of the received signal is accom- 
plished in the cathode circuits of the first two tubes 
of the receiver by variation of a biasing resistance which 
is common to both stages. 
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SERVICE DATA 


Alignment Procedure 


Five aligning trimmers are provided, the physical 
locations of which are indicated on Figure 3. These 
trimmers are accurately adjusted during manufacturing 
tests and should remain in proper alignment indefinitely 
unless affected by abnormal conditions of temperature 
or humidity, or unless they have been altered for 
service purposes. Loss of sensitivity, improper tone 
quality and poor selectivity usually indicate necessity 
for re-alignment. 

The correct performance of the receiver can only 
be obtained when the aligning has been done with ade- 
quate and reliable apparatus. Such test apparatus as 
may be required for this operation should be in the 
hands of a skilled service engineer. The manufacturer 
of this receiver has available for sale through its dis- 
tributors and dealers, a complete assortment of service 
test equipment. The instruments needed for alignment 
operations are illustrated and described on a separate 
page of this booklet. 

An oscillator or signal generator is required as a 
source of the standard alignment frequencies recom- 
mended under Electrical Specifications. Visual indi- 
cation of receiver output during the adjustments is very 
advantageous and may be accomplished by use of a 
Cathode Ray Oscillograph such as the RCA Victor 
Stock No. 9545. The method of alignment is ex- 
plained in the instruction booklet for this instrument. 
Where an oscillograph is not available, an RCA Victor 
Neon Type Output Indicator may be used with good 


results. It should be connected to the voice coil circuit 
of the loudspeaker so as to be actuated by the audio 
signal voltage. 


The following method of procedure should be fol- 
lowed in adjusting the various trimmer capacitors:— 


(1) Intermediate Frequency Amplifier—The first 
i-f transformer has two trimmers identified as 
C-11 and C-12 on the diagram, Figure 3. 
Each must be tuned to 460 kc. by feeding a 
signal of this frequency from the Full Range 
Oscillator into the RCA-6A7 control grid and 
chassis-ground and adjusting both trimmers to 
the point giving maximum output. The oscil- 
lator output and the receiver volume control 
should be regulated so as to produce a sensitive 
indication on the receiver output indicator. If 
interference is noticed from strong local stations 
during these adjustments, the station selector 
should be tuned to a point at which they will 
be subdued. 


Detector and Oscillator—A total of three ad- 
justments are necessary on the detector and 
oscillator coil systems. Two of these are to 
be made at 1720 kc. and the other at 600 kc. 
The 1720 kc. trimmers are mounted on the 
varjable tuning condenser and are accessible 
from the top of the chassis. The 600 kc. 
trimmer, which is associated with the oscillator 
system, is located on the rear apron of the 
chassis as shown by Figure 3. To align these 


(2) 
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Figure 3—Trimmer Locations and Radiotron Socket Voltages to Chassis 
Measured at 120 volts A-C Supply—No Signal — Volume Control Maximum 
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various trimmers, after correcting the i-f align- 
ment, proceed in the following manner. Sup- 
ply a 1720 kc. signal from the standard 
oscillator to the receiver imput (ant-gnd) ter- 
minals and accurately set the station selector 
to the 1720 kc. dial marking. (If for any 
reason, the dial pointer has slipped or been 
misplaced on the tuning shaft, it should be 
checked for proper calibration at full mesh of 
the variable condenser. With the station se- 
lector set to 1720 kc. adjust the trimmers C-25 
and C-24 so that each produces maximum 
(peak) receiver output. Then shift the test 
oscillator frequency to 600 kc. and tune this 
standard signal on the receiver, disregarding 
the dial reading at which it is received. Adjust 
the 600 kc. oscillator trimmer C-7, simultane- 
ously rocking the variable gang condenser 
backward and forward through the signal so 


GATERNAL CONNECTIONS OF SPEAKER 


Figure 4—Loudspeaker Wiring 


that maximum receiver output results from the 
combined operations. The point at which 
maximum output is obtained will not always 
be exactly at 600 kc. on the dial. The error 
should be disregarded. It is advisable to re- 
peat the adjustments of C-24 and C-25 as ex- 
plained above to correct for any reflective 
changes brought about by the adjustment 
of C-7, 


Radiotron Socket Voltages 


The voltage values indicated from socket contacts to 
chassis-ground on Figure 3 will serve to assist in locating 
causes for faulty operation when such a condition 
develops. Each value as specified may be expected to 
hold within + 20% when the supply voltage is normal. 
Variations in excess of this limit will usually be in- 
dicative of trouble in the receiver circuits. Voltages 
given are actual operating values and do not allow for 


inaccuracies which may be caused by loading effect of 
a voltmeter’s internal resistance. This resistance should 
be duly considered for all readings. The amount of 
circuit resistance shunting the meter during measure- 
ment will determine the accuracy to be obtained, the 
error increasing as the meter resistance is comparable 
to or less than the circuit resistance. For the majority 
of readings, a meter having an internal resistance of 
1000 ohms per volt will be satisfactory when the range 
used for each check is chosen as high as possible con- 
sistent with good readability. 


Circuit Constants 


Ratings of resistors and capacitors are indicated 
adjacent to their respective parts on the schematic and 
wiring diagrams and in the Replacement Parts List. 
Note that each is numbered for identification purposes 
when referring between the diagrams and parts section. 
The numbering begins at the left of the schematic and 
increases to the right as the signal would progress 
through the circuit. Transformer windings, reactors 
and miscellaneous coils are rated in terms of d-c resist- 
ance only. Where the resistance is less than one ohm, 
no rating is given. 


Code Interference 


In some localities near to high-powered, radio-tele- 
graph communication stations, slight interference may 
be encountered. This trouble may be remedied by 
adjustment of the 460 kc. wave trap provided in the 
antenna circuit. Adjust the wave trap trimmer C-27 
to produce a minimum of interference. 


3/ 4 
I..& 2no DET. OUTPUT RECT. 
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Figure 5—Radiotron Locations 
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REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


List 


List | STOCK DESCRIPTION PRICE 


PRICE No. 


STOCK 


DESCRIPTION 
No. 


RECEIVER ASSEMBLIES Resistor—60,000 ohms—Carbon type—!%4 


watt (R2)—Package of 5..........00- 
Cap—Grid contact cap—Package of 5.... Resistor—100,000 ohms—Carbon type—!4 
Capacitor—Adjustable capacitor (C7).... watt .(R1)—-Package: Of 5... somses cer 
Capacitor—80 mmfd. (C5) Die ele oles s where ie Resistor—170,000 ohms—Carbon type—l4 
Capacitor—115 mmfd. (C26)........... watt (R8)—Package of 5......... ek 
Capacitor—160 mmfd. (C16) eile) selsieluveleie Resistor—1 megohm—Carbon type—l4 
Capacitor—0.0025 mfd. (C15).......... watt (R10)—Package of 5.27... nutes 
Capacitor—0.005 mfd. (C21)........... Ring—Oscillator coil shield ring—Package 
Capacitor—0.05 mfd. (C3)..........2.. of 5 Ver ea Tae nee meee oar eersete we 
Capacitor—0.05 mfd. (C17)............ Shield—Oscillator coil shield and bracke 
Capacitor—0O.1 mfd. (C1)...........00. assembly. ,-sesne' slate otausiole ete alate Ses 
Capacitor—0O.1 mfd. (C14, C18)........ Shield—I. F. and second detector Radiotron 
Capacitor—0.1 mfd. (C29)..........4-- shield < .)e dese Geass oes « ons altel are oo orelorerane 
Capacitor—4.0 mfd. (C10)............. Socket—Dial lamp socket............6. : 
Capacitor pack—Comprising two 5.0 mfd. Transformer—First intermediate frequency 
and two 8.0 mfd. capacitors (C13, C19, transformer (L4, LS, Cli, C12)...... 
C22 C23) Gace alate eee its staelelerete Transformer—Second intermediate _fre- 
Coil—Antenna coil (L1, L11, C3, R1).... quency transformer (L6, L7)...... ake eee 
Coil—Choke. coil *(U8;) oi... nisms diene iets = Transformer—Power transformer—105-125 
Coil—Oscillator coil (L2, L3)........... volts—25-50 cycles........... aeltns : 
Condenser—Two-gang variable tuning con- Transformer—Power transformer—103-125 
denser (C4, C6, C24, C25)........... volts—50-60 cycles (T1).......2se00- 
Volume control (R6, S3).........-++0. Transformer—Power transformer—200-250 
Dial—Station selector dial.............. volts—50-60 cycles.......eseeeees eee 
Panes pial aban eee ofl... SEs Trap—Wave trap (R12, L12, C27, C28). 
esistor— ohms—Carbon e—1 watt 
(RI}EE Packages we ee ae REPRODUCER ASSEMBLIES 
Resistor—1500 ohms—Carbon type—!/, Coil assembly—Comprising field coil, mag- 
watt) (R'7 }—Packagesof 152)... 2. dene. 2 net and cone support (L10)..........- 
Resistor—20,000 ohms—Carbon type—1 Cone—Reproducer cone— (L9) — Package 
watt (R3, R5)—Package of 5......... £ Sicouc ois eastvet eta eso Giana af olerese ore storelst eee 


Resistor—25,000 ohms—Carbon type—3 
wWattii(R4 ie ho ade asin eter ee stati ee are 
Resistor—30,000 ohms—Carbon type—l4 
watt (R9)—Package of 5............ 


GUCEL Cisse ata gteie « sreis cetera shale «'eterd eer ete 
Transformer—Output transformer (T2)... 
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RCA VICTOR MODELS T 4-8A and T 4-9A 
SERVICE NOTES 


These instruments are similar to Models T 4-8 and T 4-9 except for several circuit modifications. The 
major differences include:—-rearrangement of wave-trap circuit, removal of oscillator low frequency trimmer, 
replacement of the RCA-6F7 with an RCA-6B7, and reflexing of the if stage for additional audio amplification. 
The intermediate frequency remains at 460 kc. The antenna and oscillator coils are to be aligned only at 1400 
ke. Refer to T 4-8 and T 4-9. Service Notes for loudspeaker data, power ratings and specifications. 


GANG COND. 
sale tetas d 
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Tuse Socket VOLTAGES 
WS Vout AC Line - Maximum V.C.- No Signa 


/ | | 
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REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


Receiver Assemblies 


Cap—Grid contact cap—Package of 5... 
Cap—Second detector Radiotron shield 
cap 
Capacitor—80 mmfd. (C3) 
Capacitor—175 mmfd. (C10) 
Capacitor—175 mmfd. (C11) 
Capacitor—900 mmfd. (C12) 
Capacitor—.0025 mfd. (C13, C17) 
Capacitor—.005 mfd. (C14) 
Capacitor—.05 mfd. (C4) 
Capacitor—0.1 mfd. (C18) 
Capacitor—8 mfd. (C16) 
Capacitor—10 mfd. (C15) 
Coil—Antenna coil (L1, L2) 
Coil—Oscillator coil (L3, L4) 
Condenser—Two gang variable tuning 
condenser (C1, C2, C5, C6) 
Dial—Station selector dial 
Resistor-——330 | ohms—carbon 
watt (R8)—Package of 5 
Resistor—18,000 ohms—carbon type—2 
"watts (R9) 
Resistor—33,000 ohms—carbon 
watt (R5)—Package of 5 
Resistor—56,000 ohms-——carbon type—!/, 
watt (R1)—Package of 5 
Resistor—220,000 ohms—carbon type—!/, 
watt (R4)—Package of 5 
Resistor—470,000 ohms—carbon type—!/, 
watt (R6, R10)—Package of 5 
Resistor—l1 Megohm—carbon 
watt (R3)—Package of 5 


Resistor—5.6 Megohms—carbon type—l%4 
watt (R7)—Package of 5 
Shield—Oscillator coil shield 
Shield—Second detector Radiotron shield. 
Shield—First intermediate frequency trans- 
former shield 
Lamp—Dial lamp—Package of 5 
Transformer—First intermediate frequency 
transformer (L5, L6, C8, C9) 
Transformer—Second intermediate 
quency transformer (L7, L8) 
Transformer—Power transformer—105- 
125 volts 25-50 cycles 
Transformer—Power transformer—100- 
130/140-160/195-250 volts 40-60 cycles 
Transformer—Power transformer—105- 
125 volts 50-60 cycles—(T1) 
Trap—Wave trap (L11, C19) 
Volume control (R2, $1) 


Reproducer Assemblies 


Coil—Field coil, magnet and cone sup- 
port assembly (L10) 

Se cies ee cone (L9)—Package 
of 5 

Connector—Three-contact female 
nector for reproducer cable 

Connector—Three-contact male connector 
for reproducer 

Reproducer—Complete 

Transformer—Output transformer (T2).. 
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Schematic Circuit Diagram T 4-8A and T 4-9A 
i C-4 is .01 Mfd. in Some Instruments. <={|F 
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RCA VICTOR MODEL T 4-10 
Four-Tube, Single Band, Tuned R.F., A-C, D-C Receiver 


SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


ee CECI Ce cela se sss nic hice Meer Ee OR Ses ss ohshacy <r ed's cic alt Sots Two Circuit, Tuned R.F. 
(1) RCA-6D6, R-F Amplifier 
Seema ar ters COMP emient:- Pic... joo a ee eee ha a 40s, <i atadedoiceeac’. (2) RCA-6C6, Detector 


(3) RCA-38, Power Amplifier 
(4) RCA-76, Rectifier 


RIE RCE ees eS An e R ym ees Metre oe PT ee 540 ke. to 1712 ke. 
ICC LCOTIETICN fete 3 cate 5 ite eit eens tir me ME ac oa Nick sy Wd we yacac'es dsp oe sta 1720%ke. 
ERS LOTT Ca EE SEI et ee Oe eRe ernie (Nene a ee ae ne HVE ENS. he 100-125 volts 
Rea mRNP Re BEC CEEL EL LICL) ion 220 ae RL AUK plot EN tee hl Ot ole os ah oie 4 ck hss o's 4 SRE EH hs 25-133 cycles 
SERRE OWE OULD heen en iere tuyere ee 0.40 watts 
RRR ret Lr Nee ae pee cae et Eel ah ay ANE Ip tice sts weds. snip wins sa «oe ew Magnetic (5 inch) 
PHYSICAL SPECIFICATIONS 
ASE oe Ot OR id ES Ae SO A geno ee re er cc Table Type 
ae mh sta ER A, 8 sea A aD a Hoe ues Ke Paton Scaled els 77”, inches 
a aE I chy Oh ec Wc leah Cyd oe Gino ke Pee - cco ce kes. 10 inches 
Us ose Medio . 0h Jy, GARE eens SOP nena 6. 0 Cee aa nen re A 4'4 inches 
PRRIE BRS OTALT ONS eta ssn -cto Soe is anc a eos whos 4 A (1) Station Selector (2) Volume Control-Power Switch 
ROmenREE ME@ONIE Lomi NSte INeTiC Nae. vee a nt TEE sch vce Gabe exwuncMPece Mees 5 pounds 
Maa Mae LOLS SHUDSIOC NE vane wie ee ie Fh callclcds, Ba COMO a nolo sic «noapic re 7 pounds 
GENERAL DESCRIPTIVE DATA 

This small, table type receiver embodies a com- three conductors, one of which is a distributed resist- 
pact, four-tube chassis housed in a box-type, closed-in, ance element used for reducing the line voltage to the 
wood cabinet. The two operating controls appearing value required for filament supply. This arrangement 
on the front panel, consist of a station selector at the is used to provide better heat radiation from the “drop- 
right and a combined power switch-volume control at ping” resistor. 
the left. The loudspeaker is a rugged, magnetic type. It is 

The range of tuning includes the standard broad- connected directly to the output tube without use of 
cast band and extends to cover the 1712 kc. Police transformers or other coupling elements. 
band at its upper limit. Scale graduations for the An antenna of small dimensions will usually be 
station selector are arbitrary, reading “0” at the left found sufficient for this receiver. A ground connec- 
and increasing to “100” at right or high frequency tion is not provided since it will not be required. The 
end. ground path of the signal will normally be over the 

The power cord is of special design. It contains power supply circuit. 

DESCRIPTION OF ELECTRICAL CIRCUIT 

The specifications pertaining to compactness require cathode biasing resistor (R-1). Its setting determines 
that the electrical circuit be as simple and elementary the gain of the RCA-6D6 stage and thereby controls 
as possible, consistent with attainment of good per- the signal output to the desired level. A stop on this 
formance. Fundamentally, therefore, the circuit is de- control at 300 ohms limits the minimum bias which 
signed to include a tuned r-f stage, a tuned detector will be applied to the control grid of this tube. 
stage, a resistance coupled audio system and a half- Filaments of the four tubes are wired in series as 
wave rectifier stage. shown in the schematic diagram. They are supplied 

Following the signal from the antenna into the from the power line through the power cord “dropping 
receiver, it may be seen that it is applied to the first resistor” indicated as R-8. 
stage through a blocking condenser (C-1) and a tuned An RCA-76 heater type triode functions as a 
secondary antenna transformer. The condenser isolates half-wave rectifier in the power supply system. The 
the antenna for d.c. and thus prevents presence of plate and grid elements of this tube are strapped 
voltage on the antenna connection which would other- together to act as the anode. A suitable filter, com- 
wise be caused by the internal circuit arrangement. prised of a single reactor and two capacitors is provided 

Volume control is accomplished with a variable for smoothing the rectified current. 


363 


mPLBDIC, IMI“ IDMaYyIG—T| 24nBL7 


SISSVHD 


2 Ty} \e) \v 8-4 
999 909 S€ 94 


= 1-4 - 
+008! w O0000EE 
wv we 
L-l\ 
8 
| ‘XN = 
) = > v 8Z 
| rs S c-l 
ve = 
NZ 
Ss 7 5 
é ( Qiw 
N-9 ee 10° 
indino 


364 


Burp sayvadg pup sissoyg—Z aunaiy 


—_—_—=-. 


—-— ~~ ~~ NBR - - ------ 


eee ee a ee ee ee NG Owe e 


aan 


365 


SERVICE DATA 


Two trimmer capacitors are mounted on the variable 
tuning condenser for alignment purposes. Their exact 
locations and identifications are given by Figure 3. It 
will be necessary to re-adjust these capacitors only 
when they have become altered from their original 
alignment by reason of change of parts for service 
purposes, effects of extreme climate, or possibly because 
of tampering. Poor all-round performance is the gen- 
eral indication of improper alignment. 

To re-align the receiver, proceed as follows:— 

(1) Place the receiver in operation with a standard 
signal generator (RCA Victor Stock No. 9595) 
connected to its antenna terminal. Correct the 
“vero” setting of the tuning knob so that it reads 
“0” when turned to its extreme left or full mesh 
of the variable condenser. 


Set the trimmer screws so that they are approxi- 
mately equal at their medium capacity. This may 
be done by turning each the same number of 
turns from their maximum positions. 


Tune the external test oscillator to 1700 kc. and 
rotate the station selector until it is received. Ad- 
just the output of the oscillator and volume control 
of the receiver to give the desired output level. 
It is advisable to use an output indicator attached 
to the speaker circuit. An RCA Stock No. 4317 
Output Indicator is especially suitable. 

Adjust the two trimmers C-3 and C-14, at the 
same time observing the output indicator, until 
the maximum (peak) receiver output is obtained. 


(2) 


(3) 


(4) 


GANG COND. 


Radiotron Socket Voltages 


The voltages indicated from the socket contacts to 
the chassis on Figure 3 will serve to assist in analyzing 
defective circuit conditions when existent. Each value 
specified should hold within + 20% when the receiver 
is normally operative at the rated voltage. Variations 
in excess of this limit will usually be indicative of a 
faulty part. If all readings are incorrect, trouble should 
be investigated in the rectifier system. Defects occurring 
at other points in the circuits will affect a single or 


-group of measurements related to that section. 


Readings given are actual operating values and do 
not take into account measurement inaccurracies due 
to internal voltmeter resistance. A meter having a 
resistance of at least 1000 ohms per volt should be 
used. The amount of circuit resistance which shunts 
the meter will determine the accuracy obtained, the 
error increasing as the former becomes comparable to 
or less than the latter. 


Antenna-Ground 


The circuit of the receiver is arranged in such 
manner that the chassis is at negative high voltage. 
The usual ground connection is therefore omitted and 
the chassis mounted so that it is insulated. The r-f 
circuit to ground is by way of the negative d-c lead or 
neutral a-c lead. 

Interference present on the power supply line may 
occasionally attain a bothersome level in the receiver. 
When being operated on a.c., some reduction of this 


¥ ity, 115V. 


D.C. VOLTAGES APPROX. 107° LOWER 
CANNOT BE MEASURED WITH ORDINARY VOLTMETER 


Figure 3—Trimmer Locations and Radiotron Socket Voltages 
Measured at 115 volts a.c—No Signal—Volume Control Maximum 


366 


noise may be brought about by reversal of the power 
plug. For more serious interference, either from an 
a-c or d-c line, an external ground should be made to 
the receiver chassis through a small series condenser 
(.006 mfd, 200 volts). The length of the grounding 
lead should be kept to an absolute minimum. 


Power Cord 


The resistance element of the power lead will pro- 
duce a noticeable amount of heat while the receiver 
is in operation. This heating should not be regarded 
as abnormal. No changes should be made in the 
length of the cord. In case of failure, it should be 
replaced in its entirety by a standard part. 


i 4 Ne 2 


ANTENNA RE DET. 


Figure 4—Tube Location Layout 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DESCRIPTION 


RECEIVER ASSEMBLIES 


Cap—Grid contact cap—Package of 5.... 

Capacitor—265 mmfd. (C8) 

Capacitor—.0025 mfd. 

Capacitor—.0035 mfd. 

Capacitor—.01 mfd. 

Capacitor—.05 mfd. (C4) 

Capacitor—.1 mfd. (C7) 

Capacitor pack—Comprising two 4.0 mfd. 
capacitors (C12, C13) 

Capacitor pack—Comprising two 5.0 mfd. 
capacitors (C6, C10) 

Coil—Detector coil (L4, L5, L6) 

Coil—RF coil (L1, L2, L3) 

Condenser—Two-gang variable tuning con- 
denser (C2, C3, C3, C14) 

Volume ‘control (R1, $1) 

Cord—Power cord—315 ohms (R8) 

Reactor—Filter reactor (L8) 

Resistor—1500 ohm—Carbon type—!/%, watt 
(R7)—Package of 10 


DESCRIPTION 


Resistor—15,000 ohm—Carbon type—l4 
watt (R3)—Package of 5 
Resistor—330,000 ohm—Carbon type—!4 
watt (R2)—Package of 5 
Resistor—470,000 ohm—Carbon type—l4 
watt (R5)—Package of 5 
Resistor—1 megohm—Carbon 
watt (R6)—Package of 5 
Resistor—2.2 megohm—Carbon type—l/4 
watt (R4)—Package of § 
Ring—Radiotron shield ring—Package of 5 


RECT. 


Shield—Radiotron shield............... 


REPRODUCER ASSEMBLIES 


Cone—Reproducer cone—Package of 5... 


Mechanism—Reproducer mechanism—Com- 
plete 


Reproducer—Complete (L7) 
Support—Cone support 
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RCA VICTOR MODEL T 5-2 


Five-Tube, Two-Band, A-C, Superheterodyne Receiver 
SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


105-125 Volts, 50-60 Cycles 
Rave rand Frequency; Ratings, <4 su. ic ses © ae oe ae aw hs eens 105-125 Volts, 25-60 Cycles 
100-130/140-160/195-250 Volts, 50-60 Cycles 
Pewee CONSUMPTION». ccs di oss sdceeas ss a ie ete ee me Me PETA One TS Liisa buh sali pens eee. otal 80 Watts 


(1) RCA-6A7, First Detector and Oscillator 
(2) RCA-6D6, LF. Amplifier 
Beeetotrons and PUNCtONS. ». 2 <6 se oka de nceee oe (3) RCA-6B7, Second Detector—Audio Amplifier—A.V.C. 
(4) RCA-41, Power Output 
(5) RCA-80, Rectifier 


MEET CHUCHCS, IAN GCS lire 3:4 i's} oper silisi vain 0, 4.4055 6 aR 540 kc. to 1720 kc. and 1600 ke. to 3500 ke. 
Puueoment Prequencies... ...0..s.6ccese cose 460 ke. (I.F.), 1720 kc. (R.F. and Oscillator) 600 kc. (Oscillator) 
Reem EC EMULE OUL SE eee. 5 ty 5 5 cs Se is <sule 4s. soaca aN EE EAT I eciekd «| o aye nar ROR ie ou -....1.75 Watts 
Roem Barra PEMRCI LSE UIG aie eng 1. ctcija, creak eas encca oy 4 soo aio) oo ees STATE MEET AE Alpcocninio a lovictéhw’ § soslZiasbvme bie di 3.50 Watts 
OO NET SVEES gus, acl 8 AUR Ree nA ee OU 6-Inch, Electro-Dynamic 
PHYSICAL SPECIFICATIONS 

ERE nc ualsn ote SUB REE AS Pr ciao nT." GR ot ee 15. Inches 
CNTEIEE 5 ond cost ic SESE aAROR etre ick 3 ae ere ee oS, 135/, Inches 
ee EE ee NPE es 7. 5.5 5 ss5: 30. g'w 4 ¥ gS aPC Oe 4A Tillchindbwine wick mcs bac. 83/2 Inches 

This model contains a five-tube chassis, mounted in Service convenience has been an especial requirement 
a table-type cabinet. The superheterodyne type of in the layout and construction of this receiver. A plug- 
circuit is used, with such features of design as: Auto- connector attachment is used in the chassis to speaker 
matic volume control, diode detection, two-point tone cable which will allow ready removal of either unit 
control, illuminated full-vision dial scale, resistance- without disturbing the other. Trimmer adjustments are 
coupled audio system, electrodynamic loudspeaker, six located at accessible points. Their number is reduced 
to one tuning ratio, antenna wave trap and other im- to the least that is consistent with efficient operation. 


portant points of improvement. 


ELECTRICAL CIRCUIT 


Five Radiotrons are associated in combination with ground, the other is used for detection. Part of the 
a superheterodyne circuit. Two of the Radiotrons are detected signal is filtered to remove the audible fluctua- 
applied so as to obtain plural functions. In the first tions and is applied to the first and second stages as a 
stage of the circuit, an RCA-6A7 pentagrid converter means of providing automatic volume control. The 
tube is employed as an r-f amplifier and local oscillator, audio component of the detected signal is amplified by 
the related external high-frequency circuits consisting the RCA-6B7 and conveyed to a resistance-capacitance 
of a tuned antenna transformer with a short-wave tap. coupling network. 


The oscillator second harmonic is used for the short- ; i 
wave position. Within the first detector tube, mixing A power ramplifier pentode, RCA-41, is used e i 
of signal and oscillator voltages is accomplished through output stage and 18 coupled by a transformer to the low 
electron coupling, the i-f appearing in the plate circuit. impedance voice-coil of the speaker. 

The combined second detector—audio amplifier— Full-wave rectification is employed in the power- 
a.v.c. stage, utilizes an RCA-6B7, a duplex-diode supply stage. The speaker field winding serves in the 
pentode Radiotron. One diode connects directly to filter circuit as a reactor. 
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SERVICE DATA 


ALIGNMENT PROCEDURE 


This receiver must be in correct electrical alignment 
in order to obtain maximum efficiency and best quality 
of performance. The circuits should be realigned after 
each major service or repair operation, and whenever 
there are positive indications that the adjustments have 
deviated from normal by ordinary usage. These indi- 
cations will be present together and will have the 
nature of: low sensitivity, poor tone quality and 
irregular double-peaked tuning. 

A definite procedure must be applied in readjusting 
the line-up trimmers. The proper oscillator and indica- 
tion equipment must also be used. A number of 
standard service instruments, which are useful for 
receiver adjustments, have been designed and made 
available by the manufacturer of this receiver. These 
are illustrated and described on a separate page. 


I-F Tuning Adjustments 


There are two i-f transformers associated in the 
intermediate amplifier system. They are both tuned by 
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GANG COND. _ 


accessible trimmers. To obtain the correct alignment 
proceed as follows: 


(a) Short circuit the antenna and ground terminals 
and tune the receiver so that no signal is re- 
ceived. Set the volume control to its maximum 
position. Ground the receiver. 


(b) Connect the output of the test oscillator be- 
tween the first detector control grid and chassis 
ground. Attach an indicating meter, such as is 
illustrated, to the speaker circuit. 


(c) Place the external gscillator into operation at 
460 kc. Adjust the output so that a slight 
registration occurs on the output indicator. The 
output should be set at as low a value as will 
give a convenient indication during adjustment; 
this requirement is important in that the a.v.c. 
action is voided by such a method. Adjust the 
trimmers, C-49, C-48, C-18 and C-17 in order, 
for maximum receiver output. 


(P) /end. DET, AF, 


& ANC. 


ony 
ries 


ZS 


% CANNOT BE MEASUREO WITH 
ORDINARY VOLTMETER 


Figure 3—Trimmer Locations and Radiotron Socket Voltages (Measured at 115 volts 
A. C. Supply—Maximum Volume Control—No Signal) 
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R-F and Oscillator Adjustments 


Three trimmers are provided, two for adjustment at 
1720 kc. and one for oscillator line-up at 600 kc. No 
adjustments are required on the medium wave band. 
Locations of the trimmers are shown on Figure 3. 
They should be adjusted in the following manner: 


(a) Connect the output of the modulated Full Range 
Oscillator to the antenna and ground terminals 
of the receiver. Check the position of the dial 
pointer. It should set exactly on the radial line, 
adjacent to the dial reading of 540 when the 
tuning capacitor plates are at full mesh. After 
correcting the dial pointer, place the receiver in 
operation and set the selector at 1720 kc., ad- 
vance the volume control to maximum and turn 
the range switch to its broadcast position. 


(b) Adjust the frequency of the external oscillator 
to 1720 kc. and regulate its output until a 
perceptible indication appears on the output 
indicator. This indication should be held at a 
minimum during the adjustments. The trim- 
mers C44 and C45 should then be tuned to the 
point giving peak receiver output. 

(c) Re-tune the test oscillator, setting its frequency 
to 600 kc. Turn the receiver selector control 
to the point where the incoming oscillator 
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Figure 4—Loudspeaker Wiring 


signal is received best. This point will not 
always be exactly at 600 on the dial. Then 


adjust the low-frequency trimmer, C40, simul- 
taneously rocking the tuning capacitor slowly 
through the signal until maximum receiver out- 
put results from these combined operations. 
This adjustment must be made irrespective of 
dial calibration. It is advisable to repeat the 
1720 kc. adjustment of the oscillator trimmer 
C44, in order to correct for any change caused 
by the tuning of C40. 


Wave Trap Adjustment 


With receiver in operation using its normal antenna, 
tune the station selector to the point at which the 
intermediate-wave interference is most intense. Then 
adjust the wave-trap trimmer to the point which cause 
maximum suppression of the interference. 


ALF CeAMG. 


Figure 5—Radiotron Locations 


RADIOTRON SOCKET VOLTAGES 


The various normal operating voltages are given on 
Figure 3. As specified, they are referred to the chassis 
ground. Accuracy of measurements will be a function 
of the internal resistance of the voltmeter used. It is 
advisable to employ a meter having at least 1000 ohms 
per volt, and for each reading use the highest range 
which will give an acceptably accurate reading. Gen- 
eral deviations from the values given, due to line volt- 
age difference, should not be taken as indicating a 
defective condition. The erratic departure from nor- 
mal of a single value or group of values should form 
the basis of circuit diagnosis. 
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T 5-2 REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DESCRIPTION 


RECEIVER ASSEMBLIES 


Cap—Contact cap—Package of 5 
Capactone Aaiiebee capacitor (C40).... 
Capacitor—50 MMfd. (C8) 
Capacitor—320 MMfd. (C11) 
Capacitor—400 MMfd. (C27) 
Capacitor—3400 MMfd. (C24) 
Capacitor—0.005 Mfd. (C25, C32) 
Capacitor—0.015 Mfd. (C28) 
Capacitor—0.017 Mfd. (C31) 
Capacitor—0.05 Mfd. (C5, C19) 
Capacitor—0.1 Mfd. (C10, C20, C30).... 
Capacitor—0.25 Mfd. (C29, C38) 
Capacitor—4.0 Mfd. (C26) 
Capacitor—8.0 Mfd. (C36) 
Capacitor—10.0 Mfd. (C35) 
Capacitor Pack—Comprising two 4.0 Mfd. 
capacitors (C16, C34) 
Clamp—Capacitor mounting clamp for 
Stock No. 4428 and No. 7790 
Coil—Antenna coil (L1, L2, C5, R2) 
Coil—Oscillator coil (L4, L6) 
Condenser—2-gang variable tuning con- 
denser (C6, C9, C44, C45) 
Drive—Variable condenser drive 
Resistor—600 Ohm—Carbon type—!% watt 
(R4, R7)—Package of 5 
Resistor—5000 _Ohm—Carbon 
watt (R12)—Package of 10 
Resistor—30,000 Ohm—Carbon type—1l 
watt (R5) 
Resistor—60,000 Ohm—Carbon type—!/4 
watt (R3, R15, R16)—Package of 5... 
Resistor—100,000 Ohm—Carbon type—l4, 
watt (R2)—Package of 5 
Resistor—200,000 Ohm—Carbon type—l/ 
watt (R13)—Package of 5 
Resistor—500,000 Ohm—Carbon type—l 
watt (R14)—Package of 5 
Resistor—1,100,000 Ohm—Carbon type— 
V4 watt (R6)—Package of 5 
Resistor—2 Megohm—Carbon type—l4 
watt (R10, R11)—Package of 5 
Resistor—Tapped resistor—One 500 Ohm, 
two 5,000 Ohm, and one 10,000 Ohm 
sections (R17, R18, R19, R20) 
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DESCRIPTION 


Ring—Oscillator coil retaining ring—Pack- 
age of 5 

Shield—Oscillator coil shield 

Shield—First detector and output Radiotron 
shield 

Shield—Second detector Radiotron shield. . 

Shield—I.F. Radiotron shield 

Shield—I.F. Transformer shield 

Socket—Dial lamp socket 

Socket—4-contact Radiotron socket 

Socket—6-contact output Radiotron socket. 

Socket—6-contact Radiotron socket 

Socket—7-contact Radiotron socket 

Switch—Range switch (82) 

Switch—Tone control switch (S6) 

Transformer—First intermediate frequency 
transformer—(L9, L10, C17, C18) 

Transformer—Second intermediate fre- 

uency transformer (L11, L12, C23, 
48, C49, R8) 

Transformer—Power transformer—105-125 
volts—25-60 cycles 

Transformer—Power transformer—105-125 
volts—50-60 cycles (T1) 

Transformer—Power transformer—10%- 
125/200-240 volts—40-60 cycles 

Trap—Wave trap (L15, C47) 

Volume Control—(R9, $1) 


REPRODUCER ASSEMBLIES 


Coil—Field coil, magnet and cone support 


Connector—3-contact male connector for 
reproducer cable 

Connector—3-contact female connector for 
reproducer cable 

Reproducer—Complete 

Transformer—Output transformer (T2)... 


MISCELLANEOUS ASSEMBLIES 


Dial—Station selector dial scale 
Indicator—Station selector indicator pointer 
Lamp—Station selector dial lamp—Package 


RCA VICTOR MODELS T 6-1 and C 6-2 
Six-Tube, Three-Band, A-C, Superheterodyne Receivers 


SERVICE NOTES 


Electrical Specifications 


RADIOTRON COMPLEMENT 


ME ROCAGAG G38 sais av First Detector - Oscillator (4) PRCA rae on ke eiges Audio Voltage Amplifier 
MER OAACORT «hn 55650 5 0 ss 4 Intermediate Amplifier (5 RAC AROR Giese teri cian Audio Power Amplifier 
MIMROAGHG.. 0... cos. Second Detector-A.V.C. CO) ORE ACRO ae tite wicis ohmesiunare, Full Wave Rectifier 
FREQUENCY RANGES ALIGNMENT FREQUENCIES 

PEM REE ere stead sas as etek 540— 1625 kc. Band ic. seaaans 600 kc. (osc.), 1400 kc. (osc., ant.) 
BRT ve ls ds ic as coe 4 pe HHS 1625— 5700 ke. ise Y eel of tay US teu ht ar ge, ARS Gia Be None required 
oa), CO hed i en ci ee Pt 5700—18000 kc. Basia Cl a a oeve ope ad one etew 4 18000 kc. (osc., ant.) 
BRCMRIROCITATO EEO CUONEY is 8c cee oe cs ooh ites te panka ash > co lninlcde’'s bare Uv. nneatPORENOE 6 Wie eld pie aub'e wee eo oes 460 ke 
POWER SUPPLY RATINGS 

2 EE to a CU te AR RI OE Be Sg Sot TS eo 105-—125 volts, 50—60 cycles, 85 watts 
EERE rete? gt. ts Wh iting eer aha eee ean ae bs wa Shy oop pce es 105—125 volts, 25—-60 cycles, 90 watts 
RNC es eis ok a Said ale ahs Weis Bea ea eataied 100— 130/140—160 / 195—250 volts, 40—60 cycles, 85 watts 
POWER OUTPUT LOUDSPEAKER 

MMEAC OEE. POR tice fae Saw «iv & 91% dow Spat anos Ne 2.0 watts EUV DOr are eels tte sy, Sok Mun ieh aa ee Electrodynamic 
Peer ee wie, wos a. dev eine wo wlan ee slaie 4.5 watts Voice Coil Impedance....... 2.25 ohms—400 cycles 


Mechanical Specifications 


Seema TAMER GE MI ITCI SIOTIS hes tas chc ov acs. So Fc a Pe ee the wis adel 6 aah 12 inches x 7 inches x 24 inches 
MANET METI CenS Ol Gs gh ole» ie < lars on oo > ce tie AOR, ie eds eo 5 ep wo ne Cee Dee bie Se es 10 to 1 and 50 to 1 
MODEL T 6-1 MODEL C 6-2 

Be ERS ih lsc oan nid 5% me tal weer + Me 19% inches BA Ciera ces sks pres one Te ice sn oes 8h 37% inches 
NE Ose 4a 5 hie +) shane Saas ieee 13% inches O30 a SP! ee 23% inches 
Wie MR tess casi ws 4 «bie al) Duce A ae 84. inches SEN Wx) oie 20s able ha e's Sipe 4 11 inches 
BMEIPRIMCINEL ) juz): a. Sistine es on spol he 2014 pounds AWeight (Net) sit mak teh eam sine sss 6's 43 pounds 
By tO NCH OMIDPING)...52 «Slee «vas pian ns be 23% pounds RVeight (Shipping) Maren. ee tenes 56 pounds 


General Features 


These two models each employ the same six-tube 
chassis. They have the new metallic tubes. The tun- 
ing-range is from 540 to 18,000 kc. The coverage in- 
cludes domestic broadcast, police, aircraft and amateur 
services and also the important foreign shortwave 
broadcast bands at 49, 31, 25, 19 and 16 meters. 
Chassis features include automatic volume control, 
high frequency tone control, antenna wave trap and 
audio tone compensation. A high level of output is 
available from the receiver for reproduction by the 
electrodynamic loudspeaker. The table model (T 6-1) 
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uses an 8-inch dynamic speaker and the console model 
(C 6-2) uses an improved 12-inch dynamic speaker. 
The tuning dial is an illuminated semi-airplane type. 
Positions of the range selector knob are marked on 
the control panel to show which tuning band is in . 
use. The tuning control is of the dual-ratio type, 
which permits rough tuning through a 10-1 drive ratio 
and vernier tuning through a 50-1 drive ratio. The 
latter is especially advantageous for accurate tuning 
of the short-wave stations. 
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Circuit Arrangement 


The conventional Superheterodyne type of circuit, 
consisting of a combined first detector-oscillator stage, 
a single i-f stage, a diode detector-automatic volume 
control stage, an audio voltage amplifier stage, an 
audio power output stage and a high voltage rectifier 
power supply stage is used. 


Tuned Circuits 


The antenna coil system consists of a single pri- 
mary and three series connected secondary windings 
to provide the three ranges of tuning. The oscillator 
coil system is similarly wound on a single form. 
A range selector switch (S-3) is used for connecting 
the various sections of these two coil systems into the 
circuit to provide operation on the band desired. The 
coils are tuned by a variable two-section gang con- 
denser having trimmer capacitors in shunt with each 
section. There are additional trimmer capacitors 
across the section of each coil used for Band “A.” 
A series trimmer is also associated with the Band “A” 
oscillator coil. 

The intermediate frequency amplifier system con- 
sists of an RCA-6K7 in a transformer-coupled circuit. 
This stage operates at a basic frequency of 460 kc. 
Each winding of both i-f transformers (input and out- 
put) is tuned by an adjustable trimmer. 


Detector and A.V.C. 


The modulated signal as obtained from the output 
of the i-f stage is detected by an RCA-6H6 double 
diode tube. The audio frequency secured by this 
process is transferred to the a-f system for amplifica- 
tion and final reproduction. The d-c voltage which 
results from detection of the signal is used for auto- 
matic volume control. This voltage, which develops 
across resistor R-7, is applied as automatic control grid 
bias to the first detector and i-f tubes through a suit- 
able resistance filter circuit. The second (auxiliary) 
diode of the RCA-6H6 is used to supply residual bias 
for the controlled tubes under conditions of little or 
no signal. This diode, under such conditions, draws 
current which flows through resistors R-6, R-7 and 
R-8, thereby maintaining the desired minimum oper- 
ating bias on such tubes. On application of signal 
energy above a certain level, however, the auxiliary 
bias diode ceases to draw current and the a.v.c. diode 


takes over the biasing function. The cathode and 
anode of the signal-a.v.c. diode have positive poten- 
tial in respect to chassis-ground and cathodes of the 
a.v.c. controlled tubes when no signal is being re- 
ceived. (The cathode of the second detector diode is 
being grounded on later production to simplify manu- 
facture and to minimize the number of component 
parts required. Two resistors, R-9 and R-8, and one 
condenser, C-23, of the first production models have 
accordingly been eliminated as is noted on the sche- 
matic and chassis wiring diagrams.) 


Audio System 


The manual volume control consists of an acous- 
tically tapered potentiometer in the audio circuit be- 
tween the output of the detector diode and the input 
grid of the audio voltage amplifier tube. This control 
has a tone compensating filter connected to it so that 
the correct aural balance will be obtained at different 
volume settings. 


Resistance-capacitance coupling is used between the 
first audio stage and the power output stage. The 
output of the power amplifier is transformer-coupled 
into the dynamic loudspeaker. High frequency tone 
control is effected by a capacitor across the plate cir- 
cuit of the output tube. This capacitor may be cut in 
or out of the circuit as desired by means of a switch 


(S-2). 
Rectifier 


The power required for operation of this receiver 
is supplied through transformer T-1. This transformer 
has an efficient static shield between its primary and 
secondary windings. This shield prevents interference 
which is on the power supply circuit from entering 
the receiver and conversely reduces the tendency of 
the receiver to re-radiate into the power circuit. An 
RCA-80 furnishes the high voltage necessary for 
plate, screen, cathode and grid potentials through a 
brute-force filter. The field winding of the loud- 
speaker is used as a reactor in this filter circuit from 
which it simultaneously receives its magnetizing cur- 
rent. The heaters of all Radiotrons are supplied from 
a low voltage (6.3 volt) winding on the power trans- 
former. One side of this winding is at ground 
potential. 


SERVICE DATA 


The various diagrams of this bulletin contain such 
information as will be needed to isolate causes for 
defective operation when such a condition develops. 
Ratings of the resistors, capacitors, coils, etc., are indi- 
cated adjacent to the symbols signifying these parts 
on the diagrams. Identification titles, such as R-3, 
L-2, C-l, etc., are provided for referertce between the 
diagrams and the replacement parts list. Locating of 
the parts in the schematic circuit is facilitated by the 
fact that the numerical titles increase from left to 
right on the diagram. The coils, reactors, and trans- 
former windings are rated in terms of their d-c re- 


sistances only, and when the resistance is less than 
one ohm, no rating is given. 


Alignment Procedure 


Precise alignment is vital to the proper functioning 
of this receiver. There are four trimming adjustments 
provided in the i-f system, three in the oscillator coil 
system and two in the antenna coil system. Each of 
these trimmers have been accurately adjusted during 
manufacture and should remain properly aligned un- 
less affected by abnormal conditions of climate or 
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have been altered for service purposes. Incorrect 
alignment is usually evidenced by loss of sensitivity, 
improper tone quality and poor selectivity. These in- 
dications will generally be present together. 

The correct performance of the receiver can only 
be obtained when the alignment is performed with 
adequate and reliable test apparatus. The manufac- 
turer of this instrument has a complete assortment of 
such service equipment available. This equipment 
may be purchased from authorized distributors and 
dealers. 

An oscillator (signal generator) is required as a 
source of the specified alignment frequencies. Visual 
indication of receiver output during-the adjustment 
is necessary to enable the serviceman to obtain an 
accuracy of alignment which is not possible by listen- 
ing to the signal. The RCA Victor Stock No. 9595 
Full Range Oscillator and the RCA Victor Stock No. 
4317 Neon Output Indicator are especially suitable 
and fulfill the above requirements. 

The following procedure should be followed in 
adjusting the various trimmer capacitors: 


I-F Trimmer Adjustments 


The four trimmers of the two i-f transformers are 
located as shown by Figure 4. Each must be aligned 
to a basic frequency of 460 kc. To do this, attach 
the Output Indicator across the voice coil circuit or 
across the output transformer primary. Connect the 
output of the test oscillator between the control grid 
of the RCA-6A8 first detector tube and chassis- 
ground. Tune the oscillator to 460 ke. Advance the 
receiver volume control to its full-on position and 
adjust the receiver tuning control to a point within 
its range where no interference is encountered either 
from local broadcast stations or the heterodyne oscil- 
lator. Increase the output of the test oscillator until a 
slight indication is apparent on the output indicator. 
Then adjust the two trimmers of the second i-f trans- 
former to produce maximum (peak) indicated receiver 
output. Then, adjust the two trimmers of the first if 
transformer for maximum (peak) receiver output as 
shown by the indicating device. During these adjust- 
ments, regulate the test oscillator output so that the 
indication is always as low as possible. By doing so, 
broadness of tuning due to a.v.c. action will be 
avoided. It is advisable to repeat the adjustment of 
all i-f trimmers a second time to assure that the inter- 
action between them has not disturbed the original 
adjustment. 


R-F Trimmer Adjustments 


The two trimmers which are at all times directly 
in shunt with the variable tuning condenser necessi- 
tate that the high-frequency range (Band C) be 
aligned first. The range selector switch should, there- 
fore, be turned to its Band C position for the first 
adjustment. The Output Indicator should be left con- 
nected to the output system. Attach the output ter- 
minals of the test oscillator to the antenna and ground 
terminals of the receiver input. 


Calibrate the dial by rotating the tuning control 
until the variable condenser plates are in their full 
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mesh (maximum capacity) position and adjusting the 
dial pointer so that its end points to the horizontal 
graduation (530 kc.) at the low frequency end of the 
Band A scale. 
Proceed further as follows: 
(a) Adjust the test oscillator to 18,000 ke. and 
set the receiver tuning control to a dial read- 
ing of 18,000 kc. 


Regulate the output of the test oscillator until 
a slight indication is perceptible at the receiver 
output. Then adjust the trimmer on the oscil- 
lator section of the variable condenser to the 
point at which it produces maximum indicated 
receiver output. Two points may be found, 
each of which produces such a maximum. The 
one of maximum trimmer capacitance is correct 
and should be used. (The oscillator will be 
460 kc. below the signal frequency at this 
adjustment point.) 

(c) Adjust the trimmer of the antenna section of 
the variable condenser, simultaneously rocking 
the receiver tuning control backward and for- 


(b) 


Figure 3—Radiotron and Coil Locations 


ward through the 18,000 kc. input signal, 
wntil maximum receiver output results from 
these combined operations. Rocking of the 
variable condenser will prevent inaccurate ad- 
justment which would otherwise be caused by 
the inter-action between the heterodyne oscil- 
lator circuit and the antenna tuned circuit. 
Change the receiver range selector to its Band 
A position and set the receiver tuning control 
to a dial reading of 1400 kc. Tune the test 
oscillator to this same frequency and regulate 
its output to produce a slight indication on the 
receiver output indicating device. 

Adjust the high frequency trimmers of the 
Band A oscillator and antenna coils, C-10 and 
C-3 respectively, to the points at which each 
produces maximum indicated receiver output. 
Shift the test oscillator frequency to 600 kc. 
and tune the receiver to pick up this signal, 
disregarding the dial reading at which it is 
best received. 

Tune the low frequency trimmer, C-12, of the 
oscillator Band A coil, simultaneously rocking 
the tuning control of the receiver backward 
and forward through the signal, until maxi- 


(d) 


(e) 


(f) 


(g) 


mum indicated receiver output results from 
these combined operations. The adjustment of 
C-10 and C-3 should be corrected at 1400 ke. 
to compensate for any changes caused by the 
adjustment of the low frequency oscillator coil 
trimmer. 


Radiotron Socket Voltages 


The voltage values indicated from the Radiotron 
socket contacts to chassis on Figure 4 will assist in 
the location of causes for faulty operation. Each 
value as specified should hold within + 20% when 
the receiver is normally operative at its rated supply 
voltage. Variations in excess of this limit will usually 
be indicative of trouble in the basic circuits. The 
voltages given are actual operating values and do not 
allow for inaccuracies which may be caused by the 
loading effect of a voltmeter’s internal resistance. This 
resistance should be duly considered for all readings. 
The amount of circuit resistance shunting the meter 
during measurement will determine the accuracy to 
be obtained, the error increasing as the meter re- 
sistance becomes comparable to or less than the cir- 


cuit resistance. For the majority of readings, a meter 
having an internal resistance of 1000 ohms per volt 
will be satisfactory when the range used for each 
reading is chosen as high as possible consistent with 
good readability. 


Universal Transformer 


The special transformer used on some receivers of 
this type is adaptable to several ranges of voltage as 
given under Rating C of Electrical Specifications. Its 
schematic and wiring are shown by Figure 6. Ter- 
minals are provided at the top of the transformer case 
for changing the primary connections to suit the volt- 
age available. Note that a 110-volt tap is brought out 
separately for supplying a phonograph motor. 


Wave-Ilrap Adjustment 


With the receiver in operation using its normal an- 
tenna, tune station selector to the point at which the 
intermediate frequency interference is most intense. 
Then adjust the wave trap trimmer to the point which 
causes maximum suppression of the interference. 


[ST .F. 
TRANSF-. 


OSC. 
2 _/ CAP. 


Pn 
¢ 


 OSC.CON g 
6% 


\ 4 
0) |. AMP 


(26) CANNOT BE MEASURED WITH ORDINARY VOLTMETER: 


Figure 4—Radiotron Socket Voltages 
Measured at 115 volts, 60 cycle supply—No signal being received 


STOCK 
No. 


5237 


11465 
11289 
11623 
11290 
11622 
11621 
11287 
4868 
11395 
4858 
4906 
4841 
11414 
5170 
11387 
11240 
5212 
11617 
11618 


11612 
11615 
11613 
11376 
11619 
11396 


5226 
11466 


11624 
11620 
11283 


Figure 5—Loudspeaker Wiring 


RECTIFIER 
FILAMENT 
5 VOLTS 


pope Resistance—17.3 ohms, Total 
Secondary Resistance—408 ohms, Total 


Figure 6—Universal Transformer 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. 


DESCRIPTION 


RECEIVER ASSEMBLIES 

Bushing—Variable tuning condenser mount- 

ing bushing—Package of 3 
Capacitor—Adjustable capacitor—(C12).. 
Capacitor—50 MMfd.—(C9) 
Capacitor—175 MMfd.—(C26) 
Capacitor—400 MMfd.—(C2, C6) 
Capacitor—3000 MMfd.—(Ci3) 


- Capacitor—3600 MMfd.—(C11) 


Capacitor—4500 MMfd.—(C14) 
Capacitor—.005 Mfd.—(C29) 
Capacitor—.01 Mfd.—(C24) 
Capacitor—.01 Mfd.—(C25, C27) 
Capacitor—.017 Mfd.—(C28) 
Capacitor—0.1 Mfd.—(C19, C23)* 
Capacitor—0.1 Mfd.—(C15) 
Capacitor—0.25 Mfd.—(C32) 
Capacitor—10 Mfd.—(C16) 
Capacitor—10 Mfd:—(C30) 
Capacitor—18 Mfd.—(C31) 
Coil—Antenna coil-(L2, L3, L4, L5, C3R1) 
Coil—Oscillator coil—(L6, L7, L8, L9, 
LJ0, L11, C10) 
Condenser—Two-gang variable tuning 
condenser—(C4, C5, C7, C8) 
Dial—Station selector dial 
Drive—Variable tuning condenser drive.. 
Escutcheon—Station selector escutcheon 


Foot—Chassis mounting foot and bracket 
assembly—Package of 2.........2e00+ 
Indicator—Station selector indicator pointer 
Lamp—Dial lamp—Package of 5 
Resistor—Voltage divider resistor—com- 
prising one 3500 ohm, one 13000 ohm, 
one 85 ohm, one 40 ohm, and one 175 
ohm sections — (R14, R15, R16, R17, 


R18) eeeeoeev eee @ee0eeeeve eeesveeoeveee eee 
Resistor—22 Ohms—Flexible ty pe—com- 
plete with contact cap—(R19)........ 


Resistor—220 Ohm rbon type—1/10 
watt—(R1)—Package of 5.....ec0.05 
Resistor—1200 Ohms—Carbon type—1/4 
watt—(R8)*—Package of 5: eeevoeveoeee 


*R8, R9, C23 used in some models 


ESO 12 
3118 


Resistor— 33,000 Ohms—Carbon type—!/, watt—(R4)—Package of 5...... 
Resistor—100,000 Ohms—Carbon type—!/4 watt—(R3)—Package of 5...... 


List 
PRICE 


1.00 


STOCK 
No. 


11232 
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DESCRIPTION 


Resistor—12,000 Ohms—Carbon type—l 
watt—(R4)—Package of 5........ wen 
Resistor—27,000 Ohms—Carbon type—1/4 
watt—(R10)—Package of 5 
Resistor—56,000 Ohms—Carbon type—1/4 
watt—(R3)—Package of 5 
Resistor—220,000 Ohms—Carbon type— 
1/4 watt—(R9)*—Package of 5 
Resistor—270,000 Ohms—Carbon type— 
1/10 watt—(R12)—Package of 5 
Resistor—470,000 Ohms—Carbon type— 
1/10 watt—(R13)—Package of 5 
Resistor—560,000 Ohms—Carbon ty pe— 
1/10 watt—(R2)—Package of 5 
Resistor—2.2 Megohms—Carbon type— 
1/4 watt—(R6)—Package of 5 
Shield—Antenna or oscillator coil shield. . 
Shield—Intermediate frequency transformer 
Shield 2c wiethe crenata jl othe eis gees aes 
Shield—Rectifier Radiotron shield 
Spring—Coil spring for large gears on 
variable tuning condenser—Package of 
10 
Switch—Range switch—(S3) 
Switch—Tone control and power switch— 
(S1, $2) 
Ramat terminal board, with 
clip 
Transformer—First intermediate frequency 
transformer—(L12, L13, C17, C18)... 
Transformer—Second intermediate fre- 
quency transformer — (L14, L15, C20, 
C21, C22, R5, R7) 
Transformer—Power transformer—105-125 
volts—50-60 cycles—(T1) 
Transformer—Power transformer-——105-125 
valts—25-50 cycles 
Transformer—Power transformer—100-130, 
140-160, 195-250 volts—40-60 cycles... 
Trap—Wave trap—(L1, Cl)...... Sree 
Volume Control—(R11) 


REPRODUCER ASSEMBLIES 
Console Model 
Board—Terminal board assembly........ 


1.00 


1.00 


1.90 


3.02 
4.85 
7.00 
5.05 


1.22 
1,20 


18 


1.00 Used in some models. 
1.00 Used in some models. 


(1) 


REPLACEMENT PARTS (Continued) 


DESCRIPTION 


Bolt—Yoke and core assembly bolt and 
nut 


| Bracket—Output transformer mounting 


bracket 

Clamp—Cone center suspension clamping 
nut and screw assembly—Package of 5. 

Coil—Field coil—(L16) 

Coil—Neutralizing coil—(L18) 

Cone—Reproducer cone—(L17)—Package 
ofy) 

Connector—Three contact male connector 
for reproducer 

Connector—Three contact female connector 
for reproducer cable 

Reproducer—Complete 

Transformer—Output transformer—(T2). 

Washer—Binders board ‘“‘C” washer—used 
to hold field coil assembly—Package of 5 


REPRODUCER ASSEMBLIES 
Table Model 
Board—Terminal board assembly 


Bolt—Yoke and core assembly bolt and 
nut 

Bracket—Output transformer mounting 
bracket : 

Clamp—Cone center suspension clamping 
nut and screw assembly—Package of Ss 

Coil—Field coil—(L16) 

Coil—Neutralizing coil—(L18) 

bea cbroe aces cone—(L17)—Package 
of 5 

Connector—Three contact male connector 
for reproducer 

Connector—Three contact female connector 
for reproducer cable 

Reproducer—Complete 

Transformer—Output transformer—(T2). 

Washer—Binders board “C” washer—used 
to hold field coil assembly—Package of 5 


a NOES a 


Beat notes or heterodyning (whistles) may be encountered in some instances on these receivers due to ex- 
cessive antenna capacitance. This condition may be corrected by reducing the size of the antenna or by 
inserting a 150 mmfd. capacitor in series with the antenna lead. This may be accomplished in the receiver 
by removing the bus lead which connects from the antenna terminal to the wave trap inductance L-1 and 
inserting the condenser between these points. 
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RCA VICTOR MODEL T 6-9 
Six-Tube, Two-Band, A-C, Superheterodyne, Table Receiver 


SERVICE NOTES 


Electrical Specifications 


FREQUENCY RANGES 


Bree aste DANG (A) ac faeces cee ce eee. 540-1850 ke. 
Brave Band: (DB). 6. ese ce esis en 1850-6900 ke. 


RADIOTRON COMPLEMENT 


MIR IRCLACOA BA gress (oes 5 ts 0.6 First Detector-Oscillator 
ER CACGR DT occ igen see's Intermediate Amplifier 
NCA COEIO 5 ola cass sins o's Second Detector-A.V.C. 
VOLTAGE AND FREQUENCY 

RR ee es es ce tk Va Soe 8 edie s ww 358 ste kee 
ONE esa gis ah gs aM 9 Ae: 0/8 Wiss Sa oe 6 bien eh’ 
eS et any Sie Ns tories nis ss See om « 6 on 'eiere eye 
Per CONSUIMPHON i 5% oi spd sn sls ee ee ss 90 watts 


PowER OUTPUT 


LL hos Dea ges bot ee San Ee Ss ba a 2.0 watts 
TA OE TEE Te IW SE a RI Ss ee a 4.5 watts 


ALIGNMENT FREQUENCIES 


Broadcast Band (A): i 2.-saniwea 600 ke. and 1720 kc. 
Shortwave Band (B) ...... No Adjustments Required 
RA VEEN OO) is cin slam easels Audio Voltage Amplifier 
CORBIN TVGEO c's ois sid a the Audio Power Amplifier 
(ey) 1 O93.) Ie EP ae am Full Wave Rectifier 
Ne ke ep ace oe a 105-125 volts, 50-60 cycles 
AIRE neta se BE nA a iealal & 105-125 volts, 25-60 cycles 
b suntece meee 100-130/140-160/195-250 volts, 40-60 cycles 
Intermediate Frequency...............2--+- 460 kc. 
LOUDSPEAKER 
EY OGrs See an Bae Hla Gs saeco 8 inch, Electrodynamic 
Voice Coil Impedance....... 2.25 ohms at 400 cycles 


Mechanical Specifications 


ASCE Go's o eee EMR i i de or a ee 
Sa SE Sic Ge ugh o A SORE RG Cae ene 
cut: 2) ihe cle SO OnGUE, b pn Ga. 6s ease ie ae 
es Net rene oP is SE nales euie oes eee Meee op 
Berean SIPPING aces axon erate we eck ee es voles 
PETE em ASGSOIZe ee Si ets eens te Sn eee ees 


4 Ree KUEN yt Geet ae eae PEM ate SO ey 2s 174 inches 
Bp Ea SPO Sch “lege Rare eet Nemeth ie aah aslok eh Bg 9s 1344 inches 
Ws SOE Ret i 2, em IML Smhaget eA «iv ial Sh 8'4 inches 
ea ce eee theo dl 5, Page eS RE BLO Sale hd he 19/4, pounds 
WE oats oie aks ‘eile AES ME OT Et Gk SR tetas 24 
(Ns POR a Pat meyer fairs 12 inches x 7 inches x 2'/7 inches 


pounds 


Controlss..isa4. (1) H-F Tone Control-Power Switch, (2) Tuning, (3) Volume Control, (4) Range Selector 


“TaD RA EO Pa eire IPOP ES =, ae a ea 


Bare te! (ae tae aats ae ace TOMS OU asa lat ta Taek oat wl ie ce th dle 6 to l 


General Features 


This table-type receiver has many distinctive features. 
It employs the new RCA All-Metal tubes operating in 
a Superheterodyne circuit. The tuning ranges cover 
the standard broadcast band and extend above it to in- 
clude the 49 meter short wave broadcast band. The 
short wave portion of this extensive range also includes 
the channels assigned for police, amateur and aviation 
communication. 

A high-ratio gang condenser drive is provided to 
facilitate accurate tuning. This feature is especially 
valuable for short wave reception. The dial is clearly 


graduated and uniformly illuminated. 


Automatic volume control is incorporated in the cir- 
cuit to compensate for fluctuations of signal strength 
due to fading. 


High-frequency tone control enables the listener to 
reduce unavoidable noises and static. 


An adjustable series wave-trap in parallel with the 
antenna input serves to suppress code interference 
which may be encountered in certain localities from 
intermediate frequency radio telegraph signals. 


Circuit Arrangement 


The first detector and oscillator functions are accom- 
plished in a single tube, an RCA-6A8. The input of this 
tube is coupled to the antenna through a tuned trans- 
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former. A shunt (series tuned) wave-trap is connected 
across the primary of this transformer to prevent signals 
of intermediate frequency (460 kc) from being intro- 
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duced into the first stage as interference. The two-sec- 
tion gang condenser which tunes the antenna transformer 
secondary and the heterodyne oscillator coil has adjust- 
able trimmers for use in obtaining exact alignment. Each 
of these coils is tapped so that the range switch increases 
the range of tuning by decreasing the amount of induct- 
ance, 

The intermediate frequency stage is coupled to the 
RCA-6A8 and to the RCA-6H6 second detector by 
means of tuned transformers. These transformers are 
adjusted to resonance at 460 kc. by means of trimmers. 

The modulated signal as obtained from the output of 
the i-f system is detected by the RCA-6H6 double diode 
tube. Audio frequency secured by this process is passed 
on to the a-f system for amplification and final repro- 
duction. The d-c voltage, which results from detection 
of the signal, is used for automatic volume control. This 
voltage, which develops across resistor R-8, is applied 
as automatic control grid bias to the first detector and 
i-f tubes through a suitable resistance filter. The second 
diode of the RCA-6H6 is used to supply residual bias 
for the controlled tubes under conditions of little or no 
signal. This auxiliary diode, under such conditions, 
draws current which flows through resistors R-7, R-8 
and R-10, thereby maintaining the desired minimum 
operating bias on such tubes. On application of signal 
energy above a certain level, however, the auxiliary bias 
diode ceases to draw current and the a.v.c. diode takes 
over the biasing function. The cathode and anode of 
the signal-a.v.c. diode have positive potential in respect 
to chassis-ground and cathodes of the a.v.c.-controlled 
tubes when no signal is being received. 

Manual volume control is by means of an acoustically 


tapered potentiometer connected as a variable coupling 
element between the output of the second detector and 
the first audio control grid. After amplification by the 
RCA-6F5, the audio signal is transmitted by resistance- 
capacitance coupling to the input of the RCA-6F6 
power output stage which in turn is transformer-coupled 
to the dynamic speaker. High-frequency tone control 
is provided by means of a shunt capacitor across the plate 
circuit of the output tube, which may be cut in or out 
of the circuit with a control switch (S3). 

The power supply system consists of a RCA-80 rec- 
tifier tube which is supplied from an efficiently designed 
power transformer and which works into a suitable 
filter. The various potentials required for the plate, 
screen, control grid, and cathode circuits are obtained 
from the output of the filter on a resistance-divider sys- 
tem. The electrodynamic loudspeaker field coil is used 
as a filter reactor. 


Figure 3—Radiotron and Coil Locations 


SERVICE DATA 


The various diagrams of this booklet contain such in- 
formation as will be needed to isolate causes for defective 
operation when such develops. The ratings of the re- 
sistors, capacitors, coils, etc., are indicated adjacent to 
the symbols signifying these parts on the diagrams. 
Identification titles such as R-3, L-2, C-1, etc., are pro- 
vided for reference between the illustrations and the 
Replacement Parts List. The coils, reactors, and trans- 
former windings are rated in terms of their d-c resist- 
ances only, and when the resistance is less than one ohm, 
no rating is given. 


Alignment Procedure 


There are three alignment trimmers provided in the 
antenna transformer and oscillator coil tuned circuits 
and four are used in the i-f system. All of these have 
been accurately adjusted during manufacture and should 
remain properly aligned unless affected by abnormal con- 
ditions of climate or have been altered for service pur- 
poses. Loss of sensitivity, improper tone quality and 
poor selectivity are the usual indications of improper 
alignment. 

The correct performance of this receiver can only be 
obtained when the aligning has been done with adequate 
and reliable apparatus. The manufacturer of this re- 
ceiver has available for sale through its distributors and 
dealers, a complete assortment of such service equipment 
as may be needed for the alignment operation. These 
instruments are illustrated and described on a separate 


_ page of this book. 


386 


An oscillator (signal generator), such as the RCA 
Stock No. 9595, is required as a source of the specified 
alignment frequencies. Visual indication of receiver 
output during the adjustment is necessary and should 
be accomplished by the use of an indicator such as the 
RCA Victor Stock No. 4317 Neon Output Indicator. 

The following method of procedure should be followed 
in adjusting the various trimmer capacitors: 


I-F Trimmer Adjustment 


The four trimmers of the two i-f transformers are 
located as shown by Figure 4. Each trimmer must be 
aligned to a basic frequency of 460 ke. To do this, at- 
tach the output indicator across the voice coil or across 
the output transformer primary. Connect the output 
of the test oscillator between the control grid of the 
RCA-6A8 and chassis-ground. Tune the oscillator to 
460 ke. Advance the receiver volume control to its 
full-on position and adjust the receiver tuning control 
to a point within its range where no interference is en- 
countered either from local broadcast stations or from 
the heterodyne oscillator. Increase the output of the 
test oscillator until a slight indication is present on the 
output indicator. Then, adjust the two trimmers of 
the second i-f transformer to produce maximum (peak) 
indicated receiver output. Then, adjust the two trimmers 
of the first i-f transformer for maximum (peak) receiver 
output as shown by the indicating device. During these 


ae 


adjustments, regulate the test oscillator output so that 
the indication is always as low as possible. By doing so, 
broadness of tuning due to a.v.c. will be avoided. It is 
advisable to repeat the adjustment of all i-f trimmers to 
assure that the interaction between them has not dis- 
turbed the original adjustment. 


R-F Trimmer Adjustment 


Calibrate the tuning dial by setting pointer to hori- 
zontal line at low frequency end of broadcast band 
scale while variable condenser is at maximum capacity. 

The output indicator should be left connected to the 
output system. Attach the output of the test oscillator 
between the antenna and ground terminals of the re- 
ceiver input. Adjust the oscillator to 1720 ke. and 
set the receiver tuning control to a dial reading of 1720 
ke. Leave the volume control of the receiver at its maxi- 
mum position. Make sure that the range selector is 
at its broadcast position. Regulate the output of the 
test oscillator until a slight indication is perceptible at 
the receiver output. Then adjust the two trimmers of 
the oscillator and antenna transformer coils (mounted 
on the variable condenser) so that each produces maxi- 
mum (peak) receiver output. After this maximum has 
been accurately obtained, shift the test oscillator to 
600 kc. Tune the receiver to pick up this signal, dis- 
regarding the dial reading at which it is best received. 
Then adjust the receiver oscillator series trimmer, simul- 


| LATE PRODUCTION 
0 vA ONLY—sa 0 oy 
| DNO DET: 


taneously rocking the tuning control backward and for- 
ward through the signal until maximum receiver output 
results from these combined operations. The adjust- 
ment at 1720 ke. should then be repeated to correct 
for any change which may have been caused by the 
oscillator series trimmer adjustment. 


Radiotron Socket Voltages 


Voltage values indicated at the Radiotron socket 
contacts on Figure 4 form a reference basis for test of 
the receiver. It is to be noted that all voltages are 
given with respect to chassis-ground, excepting those 
appearing across the heaters (H-H). The values shown 
are obtainable when the receiver is in normal operating 
condition with all tubes intact. They do not take into 
account inaccuracy caused by the resistance of the volt- 
meter used for the tests, the lower the voltmeter re- 
sistance, the lower the degree of accuracy. Allowance 
must, therefore, be made, dependent upon the type of 
test instrument used, for the loading effect of the volt- 
meter on the circuit. 


Wave-Trap Adjustment 


With the receiver in operation using its normal an- 
tenna, tune station selector to the point at which the 
intermediate frequency interference is most intense. 
Then adjust the wave trap trimmer to the point which 
causes maximum suppression of the interference. 
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(3) CANNOT BE MEASURED WITH ORDINARY VOLTMETER 


Figure 4—Radiotron Socket Voltages 
Measured at 115 volts, 60 cycle supply—No signal being received 
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Figure 5—Loudspeaker Wiring 
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Primary Resistance—1l7.3 ohms, Total 
Secondary Resistance—408 ohms, Total 


Figure 6—Universal Transformer 


T6-9 REPLACEMENT PARTS 


DESCRIPTION 


RECEIVER ASSEMBLIES 


Bracket—Dial mounting bracket 
Capacitor—Adjustable capacitor—(C10) .. 
Capacitor—11.5 Mmfd. (C9) 
Capacitor—50 Mmfd. (C6) 
Capacitor—400 Mmfd. (C2) 
Capacitor—1350 Mmfd. (C11) 
Capacitor—0.005 Mfd. (C12, C23, C26).. 
Capacitor—0.01 Mfd. (C24) 
Capacitor—0.01 Mfd. (C21) 
Capacitor—0.017 Mfd. (C25) 
Capacitor—0.1 Mfd. (C14) 
Capacitor—0.1 Mfd. (C3, C22*) 
Capacitor—0.25 Mfd. (C17) 
Capacitor—10 Mfd. (C13) 
Capacitor—10 Mfd. (C27) 
Capacitor—18 Mfd. (C28) 
Coil—Antenna coil (L2, L3) 
Coil—Oscillator coil (L4, L5) 
Condenser—Two-gang variable tuning con- 
denser—complete with mounting bushing 
assembly (C4, C5, C7, C8) 
Dial—Dial scale 
Drive—Vernier drive for tuning condenser 
Indicator—Station selector indicator pointer 
Lamp—Dial lamp—Package of 5 
Resistor—Voltage divider resistor—compris- 
ing one 3,500 ohm, one 13,000 ohm, one 
85 ohm, one 40 ohm and one 175 ohm 
sections (R5, R13, R14, R15, R16) 
Resistor—270 Ohms—Carbon type—l/4 
watt (R1)—Package of 5 
Resistor—1200 Ohms—Carbon type—l4 
watt (R17*)—Package of 5 
Resistor—6800 Ohms—Carbon type—l4 
watt (R3)—Package of 5 
Resistor—12,000 Ohms—Carbon type—1 
watt (R4)—Package of 5 
Resistor—56,000 Ohms—Carbon type—!4 
watt (R2)—Package of 5 
Resistor—270,000 Ohms—Carbon type— 
1/10 watt (R11)—Package of 5 
Resistor—470,000 Ohms—Carbon type— 
1/10 watt (R12)—Package of 5 
Resistor—220,000 Ohms—Carbon type—!4 
watt (R10*)—Package of 5 , 


* C-22, R-10 and R-17 used in some models 
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Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. 


DESCRIPTION 


Resistor—2.2 Megohms—Carbon type—!4 
watt (R7)—Package of 5 

Shield—Antenna or oscillator coil shield... 

Shield—Intermediate frequency transformer 
shield 

Shield—Radiotron shield 

Switch—Range switch ($1, $2) 

Terminal—Antenna terminal board assembly 
—with clip, insulation strip and rivets... 

Tone Control—Tone control and power 
switch ($3, $4) 

Transformer—First intermediate frequency 
transformer (L6, L7, C15, C16) 

Transformer—Second intermediate frequen- 
cy transformer (L8, L9, C18, C19, C20, 

, R8 

Transformer—Power transformer—105-125 
volts—50-60 cycles (T1) 

Transformer—Power transformer—105-125 
volts—25-50 cycles 

Transformer—Power transformer—100-130/ 
140-160/195-250 volts—40-60 cycles.... 

Trap—Wave trap (L1, Cl) 

Volume Control (R9) 


REPRODUCER ASSEMBLIES 


Board—Terminal board assembly with two 
lead wire clips 

Bolt—Yoke and core assembly bolt and nut. 

Bracket—Output transformer mounting 
bracket 

Clamp—Cone center suspension clamping 
nut and screw assembly—Package of 5... 

Coil—Field coil (L12) 

Coil—Neutralizing coil (L11) 

Srp tiga ees cone (L10)—Package 
oO 

Connector—Three-contact male connector 
for reproducer 
nnector—Three-contact female connector 
for reproducer cable 

Reproducer—Complete 

pean oretet eo uepee transformer (T2)... 

Washer—Binders board “CC” washer—Used 
to hold field coil assembly—Package of 5. 


RCA VICTOR MODELS T 7-5 and C 7-6 


Seven-Tube, Three-Band, A-C, Superheterodyne Receivers 


SERVICE NOTES 


Electrical Specifications 


FREQUENCY RANGES 


Cy) SN en 540- 1,625 kc. 

id eke aces ae o 162 57e OO: ke. 

ote), LOL Ay a A 5,700-18,000. ke. 

Intermediate Frequency ............. ccc ceeeueceee 
RADIOTRON COMPLEMENT 

MIRO ACOK To ck ee. ss Radio-Frequency Amplifier 

Me REACOAS J bs i. cee ee First Detector-Oscillator 

(2) SSG) GS eae Intermediate Amplifier 

PaOAN-ONIG. asec sass Second Detector-A.V.C. 

POWER SUPPLY RATINGS 

se NS bE re ene sre, aera 
BERTON PARR cate rc o's Sn em comets aia kM ADRUAY Skee a 
BE PRR Nc Recs to ste x 84 Sa Gates Meee RO da « 
POWER OUTPUT 

MUMMERS hie cg as wie a A CE nd a8 2.25 Watts 

EME eee Pd Gk wale aac WA ea 5.0 Watts 


Mechanical 


Tuning Drive Ratios 
teeta ase DimMenSiONS.. < é «ccc oa ele edo Sure sree 


ALIGNMENT FREQUENCIES 
Band A....600 ke. (osc.), 1,400 kc. (osc., det., ant.) 


Bard (Diabet he eice sehr wor None required 
Band Gee ne ee ante 2) 18,000 kc. (osc., det., ant.) 
Seay see cae ee ME OUR TEN seh coe ep a wi8 460 ke 
(3) " RGARG ES ape tere Audio Voltage Amplifier 
(6) RUBAGE Oe ree os Audio Power Amplifier 
(7) ROAR em commen 08 sree, Full Wave Rectifier 


105-125 Volts, 50-60 Cycles, 100 Watts 
105-125 Volts, 25-60 Cycles, 105 Watts 
100-130/140-160/195-250 Volts, 40-60 Cycles, 105 Watts 


LOUDSPEAKER 


ALSDEs «ocd hi oie Spe ao wey eae Electrodynamic 
Voice Coil Impedance.......2.25 ohms at 400 cycles 


Specifications 


10-to-1 and 50-to-l 
JO, Sr 137% inches x 7% inches x 2/47 inches 


eas) Ola LA aie, (6.0 6 er kal 6 0) @i@ le (@ ch 2eg @. (Kel ce) we) 6) 4) (8 el Nl 0, is 


MODEL T 7-5 MODEL C 7-6 
re epee so. Res Sala OCUMA Re ees ew 8D He ec es >. ic). a Si. kd eek ce te 38 inches 
SGN GR ONS Soc eR 2 os: | PROCES tee os 5. ak Rae wee 24 inches 
ee TS ccs tee a cod gen SECT ae Baye es 88 SU EIMEHES cna o's + ace Hotere Saeed ace. Sle 11 inches 
eee INCE) At. ne eMC en ais SO POUNOS fake ees a ae slaw cs pele na maere a wie» sis 49'4 pounds 
Stem LOE) Sh othe CREE dec Gohan SO POUNKS sha as 2 Stools oh ew AL a clmeds sa + 64 pounds 


oil's, ele (ake) 0) wed eee (ee cele 


Operating Controls 


General 


These two models each employ the same seven-tube 
chassis. They have the new metal tubes. The tun- 
ing range is from 540 to 18,000 kc. The coverage in- 
cludes domestic broadcast, police, aircraft and amateur 
services and also the important foreign short-wave 
broadcast bands at 49, 31, 25, 19, and 16 meters. 
Chassis features include automatic volume control, 
3-point tone control, antenna wave trap, and audio 
tone compensation. A high level of output is avail- 
able from the receiver for reproduction by the electro- 
dynamic loudspeaker. The table model (T 7-5) uses 
an 8-inch dynamic speaker and the console model 


(1) Volume, (2) Tuning, (3) Range Selector, (4) Power Switch-Tone 


Features 


(C 7-6) uses an improved 12-inch dynamic speaker. 
The tuning dial is an illuminated semi-airplane type. 
Each band is distinctively marked with a separate color 
for each band. Positions of the range selector knob 
are plainly marked on the control panel with letters 
indicating each band position placed over color strips 
corresponding to the band colors on the dial. The 
tuning control is of the dual-ratio type, which per- 
mits fast tuning through a 10-to-l drive ratio and 
vernier tuning through a 50-to-l drive ratio. The 
latter is especially advantageous for accurate tuning 
of the short-wave stations. 
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Circuit Arrangement 


The conventionai Superheterodyne type of circuit, 
consisting of an r-f stage, a combined first-detector— 
oscillator stage, a single i-f stage, a diode-detector 
-automatic-volume-control stage, an audio voltage 
amplifier stage, an audio power output stage and a 
high-voltage rectifier power-supply stage, is used. 


Tuned Circuits 


The antenna coil system and the detector coil sys- 
tem each consist of a single primary and three series- 
connected secondary windings to provide the three 
ranges of tuning. The oscillator coil system is simi- 
larly wound on a single form. A range selector switch 
(S-1) is used for connecting the various sections of 
these three coil systems into the circuit to provide 
operation on the band desired. The coils are tuned 
by a variable three-section gang condenser having 
trimmer capacitors in shunt with each section. There 
are additional trimmer capacitors across the section 
of each coil used for Band ‘‘A.” A series trimmer is 
also associated with the Band “A” oscillator coil. 

The intermediate frequency amplifier system con- 
sists of an RCA-6K7 in a transformer-coupled circuit. 
This stage operates at a basic frequency of 460 ke. 
Each winding of both i-f transformers (input and out- 
put) is tuned by an adjustable trimmer. 


Detector and A.V.C. 


The modulated signal as obtained from the output 
of the i-f stage is detected by an RCA-6H6 twin- 
diode tube. The audio frequency secured by this 
process is transferred to the a-f system for amplifica- 
tion and final reproduction. The d-c voltage which 
results from detection of the signal is used for auto- 
matic volume control.. This voltage, which develops 
across resistor R-8, is applied as automatic control-grid 
bias to the r-f, first-detector, and i-f tubes through a 
suitable resistance filter circuit. The second (auxiliary) 
diode of the RCA-6H6 is used to supply residual bias 
for the controlled tubes under conditions of little or 
no signal. This diode, under such conditions, draws 


current which flows through resistors R-8 and R-9, 
thereby maintaining the desired minimum operating 
bias on such tubes. On application of signal energy 
above a certain level, however, the auxiliary bias- 
diode ceases to draw current and the a.v.c. diode 
takes over the biasing function. 


Audio System 


The manual volume control consists of an acous- 
tically tapered potentiometer in the audio circuit be- 
tween the output of the detector diode and the input 
grid of the audio-voltage-amplifier tube. This control 
has a tone compensating filter connected to it so that 
the correct aural balance will be obtained at different 
volume settings. 

Resistance-capacitance coupling is used between the 
first audio stage and the power output stage. The 
output of the power amplifier is transformer-coupled 
into the dynamic loudspeaker. High-frequency tone 
control is effected by a capacitor across the plate cir- 
cuit of the output tube. Speech-music control is 
effected by a resistor connected to the compensated 
volume control circuit. Control of tone is obtained 
by means of the switch (S-2). 


Rectifier 


The power required for operation of this receiver 
is supplied through transformer T-1. This transformer 
has an efficient electrostatic shield between its primary 
and secondary windings. This shield prevents inter- 
ference which is on the power-supply circuit from 
entering the receiver and conversely reduces the ten- 
dency of the receiver to re-radiate into the power cir- 
cuit. An RCA-80 furnishes the d-c voltages neces- 
sary for plate, screen, cathode, and grid potentials. 
The field winding of the loudspeaker is used as a re- 
actor in the filter circuit from which it simultaneously 
receives its magnetizing current. The heaters of all 
Radiotrons are supplied from a low voltage (6.3 volt) 
winding on the power transformer. One side of this 
winding is at ground potential. 


SERVICE DATA 


The various diagrams of this bulletin contain such 
information as will be needed to isolate causes for 
defective operation when such a condition develops. 
Values of the resistors, capacitors, coils, etc., are indi- 
cated adjacent to the symbols signifying these parts 
on the diagrams. Identification titles, such as R-3, 
L-2, C-1, etc., are provided for reference between the 
diagrams and the replacement parts list. Locating of 
the parts in the schematic circuit is facilitated by the 
fact that the numerical titles increase from left to 
right on the diagram. The coils, reactors, and trans- 
former windings are rated in terms of their dc re- 
sistances only. Resistances of less than one ohm are 
generally omitted. 


Alignment Procedure 


Precise alignment is vital to the proper functioning 
of this receiver. There are four trimming adjustments 
provided in the i-f system, three in the oscillator coil 
system, two in the detector coil system, and two in 
the antenna coil system. Each of these trimmers has 
been accurately adjusted during manufacture and 
should remain properly aligned unless affected by ab- 
normal conditions of climate or have been altered for 
service purposes. Incorrect alignment is usually evi- 
denced by loss of sensitivity, improper tone quality, 
and poor selectivity. These indications will generally 
be present together. 
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The correct performance of the receiver can only 
be obtained when the alignment is performed with 
adequate and reliable test apparatus. The manufac- 
turer of this instrument has a complete assortment of 
such service equipment available. This equipment, 
illustrated and described on a separate page of this 
booklet, may be purchased from authorized distribu- 
tors and dealers. 

An oscillator (signal generator) is required as a 
source of the specified alignment frequencies. Visual 
indication of the receiver output during the adjust- 
ments is necessary to enable the serviceman to obtain 
an accuracy of alignment which is not possible by lis- 
tening to the signal. The RCA Victor Stock No. 9595 
Full-Range Oscillator and the RCA Victor Stock No. 
4317 Neon Output Indicator are especially suitable 
and fulfill the above requirements. 

The following procedure should be followed in 
adjusting the various trimmer capacitors: 


I-F Trimmer Adjustments 


The four trimmers of the two i-f transformers are 
located as shown by Figure 4. Each must be aligned 
to a basic frequency of 460 kc. To do this, attach 
the Output Indicator across the voice coil circuit or 
across the output transformer primary. Connect the 
output of the test oscillator between the control-grid 
of the RCA-6A8 first detector tube and chassis- 
ground. Tune the oscillator to 460 kc. Advance the 
receiver volume control to its full-on position and 
adjust the receiver tuning control to a point within 
its range where no interference is encountered either 
from local broadcast stations or the heterodyne oscil- 
lator. Increase the output of the test oscillator until a 
slight indication is apparent on the output indicator. 
Then adjust the two trimmers, C-25 and C-26, of the 
second i-f transformer to produce maximum (peak) 
indicated receiver output. Then, adjust the two trim- 
mers, C-23 and C-24, of the first i-f transformer for 
maximum (peak) receiver output as shown by the 
indicating device. During these adjustments, regu- 
late the test oscillator output so that the indication is 
always as low as possible. By doing so, broadness of 
tuning due to a.v.c. action will be avoided. It is ad- 
visable to repeat the adjustment of all if trimmers a 
second time to assure that the inter-action between 
them has not disturbed the original adjustment. 


R-F Trimmer Adjustments 


The seven trimmers associated with the r-f, first 
detector, and oscillator tuned circuits have their loca- 
tions shown by Figure 3. The three trimmers which 
are at all times directly in shunt with the variable tun- 
ing condenser necessitate that the high-frequency 
range (Band C) be aligned first. The range selector 
switch should, therefore, be turned to its Band C posi- 
tion for the first adjustment. The Output Indicator 
should be left connected to the output system. Attach 
the output terminals of the test oscillator to the an- 
tenna and ground terminals of the receiver. 


Calibrate the dial by rotating the tuning control 
until the variable condenser plates are in their full 


393 


mesh (maximum capacity) position and adjusting the 
dial pointer so that its end points to the horizontal 
graduation (530 kc.) at the low frequency end of the 
Band A scale. 

Proceed further as follows: 

(a) Adjust the test oscillator to 18,000 kc. and 
set the receiver tuning control to a dial read- 
ing of 18,000 kc. 

(b) Regulate the output of the test oscillator until 
a slight indication is perceptible at the receiver 
output. Then adjust the trimmer, C-20, on the 
oscillator section of the variable condenser to 
the point at which it produces maximum indi- 
cated receiver output. Two points may be 
found, each of which produces such a maxi- 
mum. The one of maximum trimmer capaci- 
tance is correct and should be used (The 
oscillator will be 460 kc. below the signal fre- 
quency at this adjustment, point.) 

(c) Adjust the trimmer, C-12, of the detector sec 
tion of the variable condenser, simultaneously 
rocking the receiver tuning control backward 
and forward through the 18,000 ke. input sig- 
nal, until maximum receiver output results 


C-|~ 
460xc@ 


Figure 3—Radiotron and Coil Locations 


from these combined operations. Rocking of 
the variable condenser will prevent inaccurate 
adjustment which would otherwise be caused 
by the inter-action between the heterodyne 
oscillator circuit and the detector tuned circuit. 

(d) With the receiver tuning control set to 18,000 
kc. adjust the trimmer, C-6, on the antenna 
section of the variable condenser to the point 
which produces maximum (peak) indicated re- 
ceiver output. 

(e) Change the receiver range selector to its Band 
A position and set the receiver tuning control 
to a dial reading of 1,400 kc. Tune the test 
oscillator to 1,400 ke. and regulate its output 
to produce a slight indication on the receiver 
output indicating device. 

(f) Adjust the high frequency trimmers of the 
Band A oscillator, detector, and antenna coils, 
C-15, C-9, and C-4 respectively, to the points 
at which each produces maximum indicated re- 
ceiver output. 

(g) Shift the test oscillator frequency to 600 ke. 
and tune the receiver to pick up this signal, 
disregarding the dial reading at which it is 
best received. 


(h) Tune the low frequency trimmer, C-18, of the 
oscillator Band A coil, simultaneously rocking 
the tuning control of the receiver backward 
and forward through the signal, until maxi- 
mum indicated receiver output results from 
these combined operations. The adjustment of 
C-20, C-12, and C-6 should be corrected at 
18,000 ke. as in (b), (c), and (d); also C-15, 
C-9, and C-4 should be corrected at 1,400 kc. 
as in (f) to compensate for any changes caused 
by the adjustment of the low frequency oscil- 
lator coil trimmer. 


Radiotron Socket Voltages 


The voltage values indicated from the Radiotron 
socket contacts to chassis on Figure 4 will assist in 
the location of causes for faulty operation. Each 
value as specified should hold within + 20% when 
the receiver is normally operative at its rated supply 
voltage. Variations in excess of this limit will usually 
be indicative of trouble in the basic circuits. The 
voltages given are actual operating values and do not 
allow for inaccuracies which may be caused by the 
loading effect of a voltmeter’s internal resistance. This 
resistance should be duly considered for all readings. 
The amount of circuit resistance shunting the meter 
during measurement will determine the accuracy to 
be obtained, the error increasing as the meter re- 


sistance becomes comparable to or less than the cir- 
cuit resistance. For the majority of readings, a meter 
having an internal resistance of 1000 ohms per volt 
will be satisfactory when the range used for each 
reading is chosen as high as possible consistent with 
good readability. 


Universal Transformer 


The special transformer used on some receivers of 
this type is adaptable to several ranges of voltage as 
given under Rating C of Electrical Specifications. Its 
schematic and wiring are shown by Figure 6. Ter- 
minals are provided at the top of the transformer case 
for changing the primary connections to suit the volt- 
age available. Note that a 110-volt tap is brought out 
separately for supplying a phonograph motor. 


Wave-lrap Adjustment 


With the receiver in operation using its normal an- 
tenna, tune station selector to the point at which the 
intermediate frequency interference is most intense. 
Then adjust the wave trap trimmer to the point which 
causes maximum suppression of the interference. This 
trimmer is adjusted to 460 kc. during manufacture, 
however, local conditions may require a readjustment, 
depending upon the interfering frequency. 


% —CANNOT BE MEASURED WITH 
ORDINARY VOLTMETER. 


u- INDICATES A-C VOLTAGE. 


Figure 4—Radiotron Socket Voltages 
Measured at 115 volts, 60 cycles—No signal input 
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Figure 5—Loudspeaker Wiring 


Se 


RECTIFIER 
FILAMENT 
5S VOLTS 


Primary Resistance—10.5 ohms, Total 
Secondary Resistance—330 ohms, Total 


Figure 6—Universal Transformer 


REPLACEMENT PARTS 


DESCRIPTION 


RECEIVER ASSEMBLIES 
Bushing—Variable tuning condenser 
eile bushing assembly—Package 
oO 
Cap—Contact cap—Package of 5 
Capacitor—Adjustable capacitor—(C18). 
Capacitor—50 MMfd.—({C37) 
Capacitor—175 MMfd.—(C31)......... 
Capacitor—400 MMfd.—(C2, C7, C13, 
C38) 
Capacitor—4000 MMfd.—(C3)......... 
Capacitor—.005 Mfd.—(C29, C34) 
Capacitor—.017 Mfd.—(C33) 
Capacitor—.01 Mfd.—(C28) 
Capacitor—.01 Mfd.—(C32) 
Capacitor—0.1 Mfd.—(C1 +) 
Capacitor—0.1 Mfd.—(C21) 
Capacitor—0.25 Mfd.—(C8) 
Capacitor—10 Mfd.—(C36) 
Capacitor—10 Mfd.—(C22) 
Capacitor—18 Mfd.—(C35) 
Clip—Antenna terminal board with clip, 
insulating strip and rivets 
Coil—Antenna _ coil—(L2, L3, L4, L5, 
C4, R1) 
Coil—Detector coil—(L6, L7, L8, L9, 
C9, R3) 
Coil—Oscillator coil—(L10, L11, 112, 
L13, L14, L15, C15, C16) 
Condenser—Three gang variable tuning 
condenser—(C5, C6, Cll, C12, C19, 
C20) 
Dial—Station selector dial 
Foot—Chassis foot assembly—Package of 
2) 
Indicator—Station_ selector indicator 
pointer 
Lamp—Dial lamp—Package of 5 
Resistor—Voltage divider resistor—com- 
prising one 3,500 ohm and one 13,000 
ohm sections—(R15, R20) 
Resistor—Voltage divider resistor—com- 
prising one 148 ohm, one 32 ohm and 
one 85 ohm sections—(R16. R17, R18) 
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- Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. 


DESCRIPTION 


Resistor—12 ohms—flexible type com- 
plete with contact cap—(R22) 
Resistor—560 ohm rbon 
watt—(R24)—Package of 5 
Resistor—12,000 ohms—Carbon type—1 
watt—(R5*)—Package of 5 
Resistor—39,000 ohms—Carbon type— 
1/4, watt—(R10)—Package of 5 
Resistor—56,000 ohms—Carbon type— 
1/10 watt—(R19*)—Package of 5... 
Resistor—82,000 ohms—Carbon type— 
1/4, watt—(R23)—Package of 5 
Resistor—270,000 ohms—Carbon type— 
1/4, watt—(R13)—Package of 5 


Resistor—470,000 ohms—Carbon type— 


4, watt—(R14)—Package of 5 
Resistor—560,000 ohms—Carbon type— 

1/10 watt—(R2, R4)—-Package of 5.. 
Resistor—2.2 megohms—Carbon type— 

1/, watt—(R9)—Package of 5 
Shield—Antenna or detector coil shield. . 
Shield—Oscillator coil shield 
Shield—Rectifier Radiotron shield 
Shield—Intermediate frequency 

former shield 
Socket—Dial lamp socket 
Socket—4-contact __ rectifier 

socket 


Switch—Range switch—(S1) 
Switch—Tone control and power switch 
assembly—(S2, $3) 
Transformer—First intermediate frequency 
transformer—(L16, L17, C23, C24)... 
Transformer—Second intermediate fre- 
quency transformer—(L18, L19, C25, 
C26, C27, R7, R8) 
Transformer—Power __ transformer—105- 
125 volts—50-60 cycles—(T1) 
Transformer—Power __ transformer—105- 
125 volts—25-50 cycles......... Aes 


REPLACEMENT PARTS (Continued) 


DESCRIPTION 


Transformer—Power _ transformer—105- 
130, 140-160, 195-250 volts—40-60 
cycles : 

Trap—Wave trap—(Ll, Cl) 

Volume Control—(R11) 
MYSCELLANEOUS 

Escutcheon—Station selector escutcheon 
and crystal 

Knob—Range switch knob—Package of 
5 


Knob—Station selector knob assembly— 
comprising one small and one large 
knob—Package of 5 

Knob—Volume control or tone control 
knob—Package of 5 

Screw—Chassis mounting screw assembly 
—Console Model—Package of 4 

Screw—Chassis mounting screw assembly 
—Table Model—Package of 4 

Spring—Retaining spring for knobs, Stock 
No. 11347, No. 11582 and small knob 
in Stock No. 11610—Package of 5... 

Spring—Retaining spring for large knob 
in Stock No. 11610—Package of 10.. 

REPRODUCER ASSEMBLIES 
(Table Model) 

Board—Terminal board with two lead 
wire clips 

Bolt—Yoke and core assembly bolt and 
nut 

Bracket—Output 
bracket 

Clamp—Cone center suspension clamping 
nut and screw assembly—Package of 5 

Coil—Field coil—(L22) 


transformer mounting 


*THE FOLLOWING ARE USED IN SOME MODELS: 


(1) 


DESCRIPTION 


Coil—Neutralizing coil—(L21)......... 
Cone—Reproducer cone—(L20)—Pack- 
age of 5 
Connector—3-contact 
for reproducer cable 
Connector—3-contact male connector for 
reproducer 
Reproducer—Complete 
Transformer—Output transformer—(T2) 
‘Washer—“Binders board” “C’ washer— 
used to hold. field coil securely—Pack- 
age of 5 
REPRODUCER ASSEMBLIES 
(Console Model) 
Board—Terminal board assembly with two 
lead wire clips 
Bolt—Reproducer yoke and core assembly 
bolt and nut 
Bracket—Output 
bracket 
Clamp—Cone center suspension clamping 
nut and screw assembly—Package of 5 
Coil—Field coil—(L22) 
Coil—Neutralizing coil—(L21) 
Cone—Reproducer cone—(L20)—Pack- 
age of 5 
Connector—3-contact male connector for 
reproducer 
Connector—3-contact 
for reproducer cable 


female connector 


transformer mounting 


female connector 


Reproducer—Complete 


Transformer—Output transformer—(T2) 
Washer—'Binders board” “C” washers— 
used to hold field coil securely—Pack- 


8072  Resistor—33,000 ohms—Carbon type—!,, 


watt—(R5*)—Package of 5......... 1.00 
3118 Resistor—100,000 ohms—Carbon type— 
1/, watt—(R19*)—Package of 5..... 1.00 


Beat notes or heterodyning (whistles) may be encountered in some instances on these receivers due to ex- 
cessive antenna capacitance. This condition may be corrected by reducing the size of the antenna or by 
inserting a 150 mmfd. capacitor in series with the antenna lead. This may be accomplished in the receiver 
by removing the lead which connects from the antenna terminal to the wave trap inductance L-1 and 


inserting the condenser between these points. 
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RCA VICTOR MODELS T 8-14 and C 8-15 


Eight-Tube, Three-Band, A-C, 


Superheterodyne Receivers 


SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


FREQUENCY RANGES 


RADIOTRON COMPLEMENT 
(1) RCA-6K7 
(2) RCA-6L7 
(3) RCA-6J7 
(4) RCA-6K7 


(6) RCA-6ES 
(7) RCA-6E6 
(8) RCA-5Z3 


VOLTAGE AND FREQUENCY 
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540— 1800 kc. 
1800— 6000 kc. 
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Mey ks en ae ek eee Full Wave Rectifier 
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GENERAL FEATURES 


These two instruments are alike in chassis construc- 
tion and design. The table model employs an 8 inch 
loudspeaker while the console model uses a 12 inch 
unit. The following features are of outstanding inter- 
| Oe 


Metal Tubes 


This receiver uses the new metal tubes which are 
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much smaller in size than the corresponding glass types. 
The high frequency efficiency of these metal tubes is 
greater, because of; the shorter lengths of leads, lesser 
interelectrode capacitance and the more complete 
shielding of the metallic envelopes. Their rugged con- 
struction prevents breakage and reduces microphonic 
tendencies. The bases and sockets of all types have a 
standardized arrangement of connecting prongs. 
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Dial Drive 


An open face airplane type of dial is used. Each 
scale has a band of color adjacent to its graduations 
and three short strips of corresponding colors at the 
lower part of the dial for index purposes. An index 
pointer, which moves as the band switch is rotated, 
points to one of these colors to identify the band in 
use. The drive mechanism is variable, there being 
either a 50 to 1 or 10 to 1 ratio available between 
the tuning knob and condenser drive shaft. 


Tuning Condenser 

The variable tuning condenser is supported by a 
new design of shock-proof mount which has been de- 
veloped by our engineers to prevent chassis vibration 
from producing audio frequency “howl”. 


Plug-In Loudspeaker 

A readily detachable plug type of connection is 
used in the chassis to loudspeaker cable. This permits 
ready removal for service. 


CIRCUIT FEATURES 


The circuit is based upon the Superheterodyne prin- 
ciple. The three ranges of tuning are covered by three 
sets of coils. A single r-f stage provides the desired 
selectivity and gain ahead of the hexode first detector 
tube. The oscillator stage operates separately from the 
first detector. A single stage i-f system is employed. 
Its basic frequency is 460 kc. Diode detection is per- 
formed by a double diode RCA-6H6 Radiotron. Auto- 
matic volume control is provided by this same tube. 
The audio system consists of two stages, one an 
RCA-6F5, and the output, an RCA-6F6. High volt- 
ages for plate and bias supplies are obtained from an 
RCA-5Z3 full wave rectifier through an efficient filter. 
The field of the loudspeaker acts as a reactor in the 
filter circuit. Further details of the circuit are as fol- 
lows :— 


Oscillator 


The oscillator circuit has extreme stability of fre- 
quency and good uniformity of output over the tuning 
ranges. These qualities assure that the tuning of the 
receiver will not drift as the line voltage varies or the 
receiver heats. The action of the circuit is such that 
when the cathode emission tends to change with line 
voltage or because of other reasons, the variation of 
voltage drop in the plate and screen resistor restores 
the operating characteristics of the tube to normal and 
thus maintains constancy of the generated signal. 


1 
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Figure 3—Loudspeaker Wiring 


First Detector 


This stage has unusually good high frequency mixing 
eficiency. The tube used, an RCA-6L7, is a new 
hexode type. The signal is supplied to the first control 
grid and the oscillator voltage is fed in on a second 
control grid, a screen grid separating the two. The 
arrangement of the grids prevents degenerative diff- 
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culties, particularly at the higher frequencies. The 
second grid is direct-connected to the cathode of the 
oscillator and has no d-c bias. 


Compensated Volume Control 


The variation in response of the human ear with 
different degrees of volume is compensated for by a 
resistor and condenser network in the manual volume 
control circuit. The volume control itself is an acousti- 
cally tapered potentiometer which provides equal 
changes of sound intensity for the listener per degree 
of rotation. 


Range Switch 


The band change switch has several functions. It 
exchanges the antenna, detector and oscillator coils in 
order to select the range desired. At the same time, 
it shorts out the unused coils so as to eliminate their 
absorptive effects. It also varies the fidelity by shorting 
a coupling condenser in the audio system to provide 
the desired reproduction for short as well as long 
wave reception. 


Tone Control 


Provision is included for variable reduction of high 
frequencies. This consists of a resistor and condenser 
combination across the primary winding of the output 
transformer, the resistor being the variable element. As 
it is decreased, the high frequency response limit is 
lowered. 


Power System 


The power transformer has its primary winding 
capacitively shielded from its secondary windings to 
eliminate transfer of line disturbances into the receiver 
and to stop any tendency for the circuit to radiate into 
the line. Rectification is performed in the usual man- 
ner by a full wave tube. 


Detection and A.V.C. 


The modulated signal as obtained from the output 
of the i-f system is detected by an RCA-6H6 double 
diode tube. The audio frequency secured by this 
process is passed on to the a-f system for amplification 
and final reproduction. The d-c voltage which results 
from detection of the signal is used for automatic 
volume control. This voltage, which develops across 
resistor R-8, is applied as automatic control grid bias 
to the r-f, first detector and i-f tubes through suitable 
resistance-capacitance filter circuits. The second diode 
of the RCA-6H6 is used to supply residual bias for 


these controlled tubes under conditions of little or no 
signal. This diode, under such conditions, draws cur- 
rent, which flows through R-9 and R-8, thereby main- 
taining the desired minimum operating bias on such 


tubes. -On application of signal energy above a certain 
low level, however, the auxiliary bias diode ceases to 
draw current and the a.v.c. diode takes over the biasing 
function. 


SERVICE DATA 


The various diagrams of this booklet contain such 
information as will be needed for servicing the receiver. 
The ratings of all resistors, capacitors, coils, etc., are 
indicated adjacent to the symbols signifying these parts 
on the diagrams. The coils, reactors and transformer 
windings are rated in terms of their d-c resistances only 
and where the value is less than one ohm, no rating 
is given. Identification titles such as R-3, L-2, Cl, 
etc., are provided for reference between the illustra- 
tions and replacement parts list. 


Alignment Procedure 


There are a total of fourteen adjustments necessary 
for obtaining proper alignment when such a process 
becomes necessary. Four of these are involved with 
the i-f system and the remainder are associated with 
the antenna, first detector and oscillator coils. 

Correct performance of the receiver can only be 
obtained when the trimmer adjustments have been 
made by a skilled service man with the use of adequate 
and reliable test equipment. Such apparatus as may 
be required for this particular instrument is illustrated 
and described on a separate page of this booklet. 

Two methods of alignment are applicable. One 
utilizes a Cathode-Ray Oscillograph as a means of out- 
put indication and the other follows former procedure 
where a glow type indicator or meter is used. The 
oscillographic method is much to be preferred, since 
greater accuracy is possible and the time required is 
lessened. There are no approximations necessary as 
with the meter or aural method, but each adjustment 
can be made with excellent precision. Both methods 
are hereinafter outlined so that alignment operations 
may be made according to the equipment available. 

It is wise to determine the necessity for alignment 
as well as the direction of misalignment before making 
adjustments. The RCA Tuning Wand is an instru- 
ment designed particularly for such a purpose. 


The Tuning Wand consists of a bakelite rod having a small 
brass cylinder at one end and a core of finely divided iron 
at the other. It may be inserted into a tuned coil while a 
signal of the normal resonant frequency is being supplied to 
such coil to obtain an indication of the tuning. Holes are 
provided at the top of each shield can for entrance of the 
Wand. The presence of either end of the Wand will cause 
a change in tuning which will be indicated at the receiver 
output as an increase or decrease in signal level. If there is 
a decrease of output when either end is inserted, the tuning 
is correct and will require no adjustment. However, should 
there be an increase of output due to the iron core and decrease 
with the brass cylinder, an increase in inductance or capacitance 
is indicated as necessary to bring the circuit into line. The 
trimmer involved should therefore be increased accordingly. 
If the brass cylinder end causes an increase in output while 
the iron end causes a decrease, reduction of inductance will 
be necessary to place the circuit in alignment. This is equiva- 


lent to decreasing the trimmer concerned. The following 
tabulation gives the various changes and the adjustments re- 
quired :— 
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Figure 4—Coil and Radiotron Locations 


(1) CATHODE-RAY ALIGNMENT 
Equipment 

A standard source of the specified alignment fre- 
quencies is required. Such a source should consist of 
an RCA Full Range Oscillator, Stock No. 9595. Out- 
put indication should be by means of an RCA Stock 
No. 9545 Cathode-Ray Oscillograph. An RCA Stock 
No. 9558 Frequency Modulator will be needed to 
sweep the generated signal and synchronize it with the 
Oscillograph in order to make possible the visual repre- 
sentation of the resonant characteristic of the circuit 
being tuned on the cathode-ray fluorescent screen. 


I-F Trimmer Adjustments 

The four trimmers of the two i-f transformers are 
located as shown by Figure 6. Each must be aligned 
to a basic frequency of 460 kc. The last transformer 
must be aligned firstly and the first transformer aligned 
secondly. For such a process, it is necessary to feed 
the output of the Full Range Oscillator to the stages 
in their order of alignment, adjusting the trimmers of 
each transformer and observing the effect at the second 
detector output on the Cathode-Ray Oscillograph. The 
proper point of connection of the Oscillograph is with 
its vertical “high” input terminal attached to the junc- 
ture of R-7, R-8 and R-9 as illustrated in Figure 6, 
and with the “0” or ground terminal to the chassis. 
The “Ext. Sync.” terminals of the Oscillograph should 
be connected to the Frequency Modulator as shown by 


401 


Figure 5. A .001 mfd. capacitor installed in series 
with the Oscillator “Ant.” lead will prevent the volt- 
ages of the stage under alignment from becoming upset. 
The vertical “A” amplifier should be “On” for the 
ensuing adjustments and the gain control kept at its 
maximum position. For each adjustment, the Oscillator 
output need be regulated so that the image obtained 
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Figure 5—Alignment Apparatus Connections 


on the Oscillograph screen will be of sufficient size as 
to be accurately observable. Proceed further as fol- 
lows :— 


(a) Place the receiver, Oscillograph and test Oscil- 
lator in operation. Set the receiver range switch 
to Band “A” and tune the station selector to 
a point where no interference will be picked 
up, shorting the antenna and ground terminals 
if necessary. Set the Oscillograph horizontal 
“B” amplifier to “Timing” and control its gain 
so that the luminescent spot sweeps a straight 
line trace completely across the screen. Place 
the timing control to “Int.” Adjust the in- 
tensity and focusing controls of the Oscillograph 
to produce the correct size and strength of the 
spot. 


(b) Attach the output of the test Oscillator between 
the control grid cap of the RCA-6K7 i-f tube 
and chassis ground as shown typically by Figure 
5. Tune the Oscillator to 460 kc. and set its 
modulation switch to “On”. Regulate its out- 
put until the signal produces a wave pattern on 
the Oscillograph screen, adjusting the Oscillo- 
graph controls to give the desired number of 
cycles. Cause the image to stand still on the 
screen by manipulation of the frequency and 
synchronizing controls. Then carefully tune the 
two trimmers C-29 and C-30 of the second i-f 
transformer to produce maximum amplitude 
(vertical deflection) of the oscillographic image. 
Under this condition the transformer will be 
sharply resonated to 460 kc. 


(c) The Frequency Modulator should then be placed 
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in operation and interconnected with the Full 
Range Oscillator by means of the special shielded 
patch cord. Figure 5 shows the proper arrange- 
ment. Set the Frequency Modulator sweep 
range switch to its “Lo” position and turn the 
Oscillator modulation switch to “Off”. Change 
the timing control of the Oscillograph to “Ext.” 
and place the range switch to its No. 2 position. 
Then carefully shift the tuning of the Oscillator 
so as to increase its frequency, until two distinct 
and similar waves appear on the Oscillograph 
screen and become exactly coincident at their 
highest points. These curves will be found to 
occur at an Oscillator setting of approximately 
540 kc. They will be identical in shape but 
appearing in reversed positions. Adjust the 
frequency control of the Oscillograph in order 
to cause the waves to conform with the above 
requirements and to make them remain motion- 
less on the screen. This will require a setting 
of approximately 1/2 clockwise rotation of the 
frequency control. The trimmers C-29 and 
C-30 should then be re-adjusted so that the two 
curves move together and become exactly coin- 
cident throughout their lengths, maintaining 
the maximum amplitude at which this condition 
can be brought about. 


(d) Leaving the equipment connected and adjusted 
as in (c), change the Oscillator output to the 
control grid cap of the RCA-6L7 first detector 
tube. Then adjust the first i-f transformer 
trimmers C-24 and C-25 so that the forward 
and reverse waves appearing on the Oscillo- 
graph coincide throughout their lengths and 
have maximum amplitude. The shape of the 
composite wave obtained from this operation 
is a true representation of the overall tuning 
characteristic of the i-f system. Each trimmer 
of the entire group should then be checked to 
assure that it is in correct alignment as indicated 
by the degree of coincidence and relative ampli- 
tude of the image on the Oscillograph screen. 


R-F Trimmer Adjustments 


Locations of the various antenna, detector and oscil- 
lator coil trimmers are shown by Figure 6. The test 
Oscillator should be removed from connection with the 
i-f system and its output connected to the antenna- 
ground terminals of the receiver. No changes are to 
be made in the connections of the Oscillograph at the 
second detector. During the following adjustments, 
the Oscillator output should be regulated as often as is 
necessary to keep the oscillographic image as low as 
is practically observable. Adherence to such a pro- 
cedure will obviate the broadness of tuning that would 
result from a.v.c. action on a stronger signal. Proceed 
with the adjustments as follows:— 


Calibration 


Set the receiver range switch to Band A and rotate 
the station selector until the tuning condenser plates 
are in full mesh (maximum capacitance). Then move 
the main dial pointer until it points exactly to the 
horizontal line at the low frequency end of the Band 
A scale. 


Band A 


(a) With the receiver range switch in its Band A 


position, tune the station selector until the dial 
pointer is at a reading of 1720 ke. Adjust the 
test Oscillator to 1720 ke. (modulation “On” 
and Frequency Modulator disconnected) and 
increase its output to produce a registration on 
the Oscillograph. Carefully align the oscillator, 
detector and antenna trimmers C-20, C-10 and 
C-3 respectively, so that each brings about max- 
imum amplitude of output as shown by the 
wave on the Oscillograph. It will be necessary 
to have the timing control of the Oscillograph 
on “Int.” for this operation. After each trim- 
mer has been peaked, the Oscillograph timing 
control should be set to “Ext.” and the Fre- 
quency Modulator placed into operation with 
its connections to the Oscillator and Oscillograph 
made in accordance with Figure 5. Turn the 
modulation switch of the Oscillator to “Off” 
and retune the Oscillator (increase frequency) 
until the forward and reverse waves show on 
the Oscillograph and become coincident at their 
highest points. Adjust the trimmers C-20, C-10 
and C-3 again, setting each to the point which 
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produces the best coincidence and maximum 
amplitude of the wave images. 


Remove the Frequency Modulator cable from 
the Oscillator and shift the signal frequency to 
600 ke. Place the modulation switch to “On”. 
Tune the receiver to pick up this signal, disre- 
garding the dial reading at which it is best 
received, Then insert the Frequency Modulator 
plug and retune the Oscillator (modulation 
“Off’) until the two similar forward and re- 
verse waves appear on the screen. For this 
adjustment, it is advisable to shift the Oscillator 
to its 200—400 kc. range and use the third 
harmonic of the generated signal in order to 
obtain the desired range of sweep. The oscil- 
lator series trimmer C-19 should then be ad- 
justed to produce maximum amplitude of the 
images. No rocking will be necessary on the 
station selector inasmuch as the signal frequency 
is being ““wobbled” by the Frequency Modulator 
to produce the same effect. 

After completing this adjustment the trimmer 
C-20 should be re-aligned as in (a) to correct 
for any change brought about by the adjust- 
ment of C-19. 
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Figure 6—Trimmer Locations and Radiotron Socket Voltages 
Measured at 115 volts A.C.—No Signal—Volume Control Maximum 
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Band B 


(a) Advance the receiver range switch to its Band 
B position and tune the station selector to a 
dial reading of 6132 ke. Set the test Oscillator 
to this same frequency (modulation “On” and 
Frequency Modulator disconnected) and in- 
crease its output until a suitable indication is 
apparent on the Oscillograph. The Oscillograph 
should be adjusted for “Int.” timing. Then 
adjust the oscillator trimmer C-18 to the point 
at which maximum amplitude of the image is 
obtained. Two positions will be found for 
this trimmer which gives such a maximum. The 
one of least capacitance is correct and should 
be used. This can be checked by tuning the 
“image” signal, which will be received at 5212 
ke. on the dial if the adjustment of C-18 has 
been properly made. An increase in test Oscil- 
lator output may be necessary for this test, how- 
ever, its frequency should not be changed from 
6132 ke. nor any trimmer adjustments made on 
the receiver. 


(b) Return the station selector to the 6132 ke. 
reading and align the detector, and antenna 
coil trimmers, C-9 and C-2 respectively, for 
maximum (peak) output as shown by the 
Oscillograph. No further adjustments are to 
be made on this band. 


Band C 


(a) Turn the range switch of the receiver to its 
Band C position and tune the station selector 
until the dial pointer reads 18,000 ke. Set the 
test Oscillator to the same frequency (modulation 
“On” and Frequency Modulator disconnected) 
and regulate its output to the level required for 
convenient observation. Adjust the trimmer 
C-16 to the point producing maximum output 
as indicated on the Oscillograph. Check for 
the presence of the proper “image” signal by 
tuning the receiver to 17,080 ke. The 18,000 
ke. signal of the Oscillator will be received at 
this point if the adjustment of C-16 has been 
properly made using the position of least capac- 
itance which gives maximum receiver output. 
It may be necessary to increase the output of 
the Oscillator in order to get an indication of 
the “image”. No adjustments should be made 
during this check. 


(b) Return the receiver tuning to 18,000 ke., re- 
align C-16 if necessary, and then adjust the 
detector and antenna trimmers, C-8 and C1, 
for maximum signal output as evidenced by the 
oscillographic image. No further adjustments 
are to be made on this band. 


(2) ALIGNMENT WITH OUTPUT METER 


To align the receiver by means of an output indi- 
cator other than a Cathode-Ray Oscillograph will re- 
quire the use of a standard test Oscillator such as 
that recommended above for the source of signals and 
means of indication for the output. The RCA Neon 
Output Indicator, Stock No. 4317 will be found very 
satisfactory for such use. It should be connected 


across the voice coil circuit of the loudspeaker or 
across the output transformer primary. 


I-F Alignment 
Connect the test Oscillator to the control grid cap of 
the i-f tube. Advance the volume control of the receiver 
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Figure 7—Universal Power Transformer Connections 


to its full-on position. Tune the test Oscillator accurately 
to 460 ke, and align the trimmers C-29 and C-30 to 
give maximum receiver output. Regulate the Oscillator 
output during this adjustment so that the output indi- 
cation is as small as can be conveniently observed. 
After completing the adjustments of these trimmers, 
re-connect the Oscillator so that it will feed into the 
control grid circuit of the RCA-6L7 first detector. 
Then tune the first i-f transformer trimmers C-24 
and C-25 for maximum receiver output. 


R-F Alignment 


After completing the i-f adjustments, it is advisable 
to correct the line-up of the circuits ahead of the first 
detector. The test Oscillator should be connected to 
the antenna-ground terminals of the receiver and the 
manual volume control kept at its maximum position. 
For each adjustment the Oscillator output should be 
maintained as low as possible in order to avoid broad- 
ness of tuning which would result from a.v.c. ac- 
tion on a stronger signal. Band A should be aligned 
by supplying a 1720 ke. signal to the receiver, tuning 
the station selector to a dial reading of 1720 and ad- 
justing the trimmers C-20, C-10 and C-3 to produce 
maximum receiver output. The Oscillator should then 
be shifted to 600 ke. and the receiver tuned to resonate 
this signal, disregarding the reading at which it is best 
received. Trimmer C-19 must then be adjusted, simul- 
taneously while rocking the station selector backward 
and forward through the signal until the maximum 
output results from the combined operations. C-20 
should be rechecked to assure that its adjustment has 
not changed because of the trimming of C-19. Band B 
must be aligned at 6132 ke. by tuning the test Oscil- 
lator to such a frequency and turning the station 
selector to the same dial reading. Tune the trimmer 
C-18 to produce maximum receiver output, using the 
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setting of least capacitance which causes same. The 
presence of the proper “image” may be checked by 
tuning the receiver to 5212 ke. at which point the 
6132 ke. signal will be heard if the trimmer C-18 has 
been properly set to the position of least capacitance 
for maximum (peak) output. It may be necessary 
to increase the Oscillator output for this check. No 
adjustments are to be made. Return the station selector 
to the 6132 ke. dial marking and trim capacitors C-9 
and C-2 for maximum receiver output. No other ad- 
justments are necessary on Band B. Change the re- 
ceiver so that it is operative and the dial reads 18,000 
ke. on the "C" Band. Tune the test Oscillator to this 
same frequency. Then adjust the oscillator trimmer 
C-16 to produce maximum (peak) output. Two posi- 
tions of this trimmer will be found which conform 
with this requirement. The one of least capacitance 
is correct. Check for the presence of ‘image’’ response 
at 17,080 kc. by shifting the receiver tuning. If it 
is received at such a point, the trimmer C-16 has been 
correctly adjusted to the right peak. No adjustments 
are to be made during this check. Tune the receiver 
back to the 18,000 kc. dial marking, re-adjust C-16 if 
necessary, and then tune the detector and antenna 
capacitors C-1 and C-8 for maximum receiver output. 
No further adjustments are necessary. 


Radiotron Socket Voltages 


The voltage values indicated from the Radiotron 


socket contacts to chassis on Figure 6 will serve to 
assist in the location of causes for faulty operation. 
Each value as specified should hold within + 20% 
when the receiver is normally operative at its rated 
supply voltage. Variations in excess of this limit will 
usually be indicative of trouble in the basic circuits. The 
voltages given are actual operating values and do not 
allow for inaccuracies which may be caused by the 
loading effect of a voltmeter’s internal resistance. This 
resistance should be duly considered for all readings. 
The amount of circuit resistance shunting the meter 
during measurement will determine the accuracy to 
be obtained, the error increasing as the meter resistance 
becomes comparable to or less than the circuit resist- 
ance. For the majority of readings, a meter having 
an internal resistance of 1000 ohms per volt will be 
satisfactory when the range used for each reading is 
chosen as high as possible consistent with good readabil- 
ity. 


Universal Transformer 


The transformer used on some models of these re- 
ceivers is adaptable to several ranges of voltage as 
given under rating C of Electrical Specifications. Its 
schematic and wiring are shown by Figure 7. Ter- 
minals are provided at the top of the transformer case 
for changing the primary connections to suit the voltage 
being used. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. 


List 


DESCRIPTION PRICE 


RECEIVER ASSEMBLIES 


Bracket—Volume control or high frequency 
tone control mounting bracket 
Bushing—Variable tuning condenser mount- 
ting bushing assembly—Package of 3.... 
Cap—Contact cap—Package of 5 
Capacitor—Adjustable capacitor (C19).... 
Capacitor—22 MMfd. (C7) 
Capacitor—33 MMfd. (C33) 
Capacitor—50 MMfd. (C11) 
Capacitor—115 MMfd. (C21) 
Capacitor—175 MMfd. (C35) 
Capacitor—1120 MMfd. (C38) 
Capacitor—1225 MMfd. (C17) 
Capacitor—4500 MMfd. (C15) 
Capacitor—0.005 Mfd. (C34, C44) 
Capacitor—0.01 Mfd. (C32) 
Capacitor—0.01 Mfd. (C37) 
Capacitor—0.035 Mfd. (C43) 
Capacitor—0.05 Mfd. (C4, C13, C26).... 
Capacitor—0.1 Mfd. (C6, C12, C27) 


ee DESCRIPTION 


Capacitor—0.25 Mfd. (C23, C28, C36).... | $0.25 
Capacitor—4 Mfd. (C41) 1.06 
Capacitor—10 Mfd. (C39) 
Capacitor—18 Mfd. (C40) 
Clamp—Antenna cable clamp—Located near 
antenna terminal 
Clamp—Capacitor mounting clamp assembly 
can stock #11248 
Coil—Antenna coil (A and C Bands)—(L1, 
2s, £6 1,.C2) 
cae coil (B Band)—(L3, L4, 
” 
Coil—Detector coil (A and C Bands)—(L7, 
PSL h12.C8.C10) 


) 
Coil—Oscillator coil (A and C Bands)— 
(L13, L15, C16, C20) 
Coil—Oscillator coil (B Band)—(L14, C18) 
Condenser—3-Gang variable tuning con- 
denser (C5, C14, C22) 
Tone Control—High frequency tone control 
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REPLACEMENT PARTS—cONT’D 


a = DESCRIPTION seid es . DESCRIPTION Pee 
14237)1 Volume Control—(Ril). uso. t tee $1.20 4377 | Spring—Band indicator operating arm spring 
4340 | Lamp—Dial lamp—Package of 5§......... .60 —Package of 5........ nea SER 
11710 | Lead—Shielded lead for antenna........ .40 4378 | Stud—Band indicator operating arm stud 
8041 | Plate—R.F. or I.F. coil shield locking plate— and nut assembly—Package of $....... 
Package of 23.4ccc ene oie nae 12 
11244 | Resistor—Voltage divider resistor, compris- MISCELLANEOUS ASSEMBLIES 
ing one 7500 ohm and one 9200 ohm 
section—(R18,R19)........ceeeee seats 1,08 11337 | Escutcheon—Station selector escutcheon.... 
11245 | Resistor—Voltage divider resistor, compris- 6614 | Glass—Station selector dial glass......... 
ing one 148 ohm, one 32 ohm and one 11346 | Knob—Station selector knob—Package of 5. 
110 ohm section—(R15, R16, R17).... 62 11347 | Knob—Volume control, tone control, rang¢ 
4112 | Resistor—1000 Ohm—Carbon Type—l/ switch or power switch knob—Package 
Watt—(R2)—Package of 5.........0. 1.00 OL Sites Ga RGIe tiahenn pn eatere ae eee ene 
4114 | Resistor—15,000 Ohm—Carbon Type—1 11246 | Foot—Chassis mounting foot and bracket 
Wratt—=(R5) 5 ec ks ee tee eee 22 assembly—-Package of 2.........s0005 
11300 | Resistor—33,000 Ohm—Carbon Type—Yo 4678 | Ring—Spring retaining ring for dial glass— 
Watt—(R4)—Package of 5.......0.0. “le Package.of Sire oct = re etree nora ne 
11322 | Resistor—39,000 Ohm—Carbon Type—!4 11210 | Screw—Chassis mounting screw assembly— 
Watt—(R10)—Package of 5......... 2 1.00 Package of:4..0:. cmarsueee sobs, epee stale tore 
5029 | Resistor—56,000 Ohm—Carbon Type—l/4 11348 | Screw—No. 8-32-7/16”" headless cupped 
Watt—(R13)—Package of 5.......... 1.00 oint set screw for knob, stock #11346— 
3118 | Resistor—100,000 Ohm—Carbon Type—!4 ackage Of {10}. staccitecad ater eats 
Watt—(R1, R3, R6)—Package of 5..... 1.00 | 11349 | Spring—Retaining spring for knob, stock 
11323 | Resistor—270,000 Ohm—Carbon Type—l4 #11347—Package of S:cgtido8 36 ais stones 
oe oy a ater ane i ee: ij 1.00 
11172 esistor—470,000 Ohm—Carbon Type—l/4, 
Watt—(R14)—Package of 5.......... 1.00 REPRODUCER ASSEMBLIES 
11151 | Resistor—2.2 Megohms—Carbon Type—l4 Table Model 
Niel ri ad tests CGE Sat Eat ee 11232 | Board—Terminal board with two lead wire 
5249 | Shield—Antenna, detector or oscillator coil clips: ine en ead elk eas 
shield ....... ote Sa Pate a nner para Grea -20 | 11231 | Bolt—Yoke and core assembly bolt and nut. 
5250 | Shield—Intermediate frequency transformer 8060 | Bracket—Output transformer mounting 
shield: | ciwia le oi aeitepes deiaherar s seeeroe ogee Se averlatis We wee Brackeé 2 tee ee Oy eee aM 
11273 | Shield—Rectifier Radiotron shield........ -25 | 11257 | Clamp—Cone center suspension clamping 
11222 | Socket—Dial lamp socket.........0.e0005 18 nut and screw assembly—Package of 5.. 
4794 Socket—4-contact rectifier Radiotron socket. “hd 11254 Coil—Field coil—(L20 coe eco eeresesece 
11313 | Socket—5-contact Radiotron socket........ 18 | 11233 | Coil—Neutralizing coil (L21)........... 
11198 | Socket—7-contact Radiotron socket...... LS | 11235 | Cone—Reproducer cone—(L22)—Package 
11236 | Switch—Band switch (S1, $2, 83, $4, $5, (1) Ge DrOU OOM UIO) COO CICCOLO” ‘eee ecene 
$6;/S7;/S8;89,;.S10, S11) 326s 2.44 5119 | Connector—3-contact female connector for 
11133 | Switch—Power switchh—(S12)........... 62 reproducer cables... 2.0.06 sheila oie Vita 
5238 | Terminal—Antenna terminal clip assembly. 14 5118 | Connector—3-contact male connector for re- 
11216 | Transformer—First intermediate frequency Producer .......s..eee tee eee eeeres 
transformer (L16, L17, C24, C25)..... 2.13 9618 | Reproducer—Complete ............eeee 
11239 | Transformer—Second intermediate frequency 11253 | Transformer—Output transformer—(T2).. 
transformer—(L18, L19, C29, C30, C31, 11230 | Washer—“Binders board C” washer— 
R7GRS eee of AMMEN EC Er. 9 fp) used to hold field coil securely—Package 
11241 | Transformer—Power transformer—105-125 Of Fi cceveeesevveees Ceeeeserccrces . 
volts—50-60 cycles (T1).....ceeveees 4.56 
11242 | Transformer—Power transformer—105-125 REPRODUCER ASSEMBLIES 
volts=—25-60 cycles). sv sc meen aes 6.52 Console Made 
11243 | Transformer—Power transformer—100-130, rae a i as 
140-160, 195-250 volts—40-60 cycles... 11232 | Board—Terminal board assembly with two 
lead ‘wire cling.% Ssis% su aie ses eels aale 
DRIVE ASSEMBLIES 11231 | Bolt—Yoke and core assembly bolt and nut. 
8060 | Bracket—Output transformer mounting 
4362 | Arm—Band indicator operating arm....... .28 Brackets oeSc/arrseute Rocareete eleraisteivians 
10194 | Ball—Steel ball—Used with winding shaft— 11257 | Clamp—Cone center suspension clamping 
Package of: 20\h +o sine ae nee ae es vy) nut and screw assembly—Package of 5.. 
4422 | Clutch—Tuning condenser drive clutch as- 11254 | Coil—Field coil—L20.........ccceveees 
sembly—comprising drive shaft, balls, 11233 | Coil—Hum neutralizing coil—L21........ 
ring, spring and washers—assembled.... 1.00 | 11258 | Cone—Reproducer cone—L22—Package of 
11328: |) Dial—Dial scale!s icc cae cee es peaks sihtares .68 Fi ialdallaca s.'8 Ste aon late eata phar Subte tateape mm nanvanate 
11252 | Drive—Variable tuning condenser drive 5118 | Connector—3-contact male connector for re- 
assemibl yy sc-sse »: set elemies ciel ae estromenee ce 1.88 PRODUCED ; Soci wataal eae As eter siete egrets 
11225 | Indicator—Band indicator pointer........ .18 5119 nnector—3-contact female connector plug 
4520 | Indicator—Station selector indicator pointer. 18 for reproducer’ cables .% 6.) Stic seis caters ion 
11226 | Link—Band indicator operating link and 9619 | Reproducer—Complete.......... ecdherstianale 
arm assembly—less pointer Maleledeatetioeen’ .20 11253 | Transformer—Output transformer—T2.... 
3993 | Screw—No. 6-32-5/32” square set screw for 11230 | Washer—‘Binders board” “C’ washer used 
bead indicator operating arm—Package to hold field coil assembly...........040- 
OL LO S's aitacaces niet Sear io eeteeiee & y))} 
4669 | Screw—No. 8-32-5/32” set screw for vari-~ 
ape condenser drive assembly—Package 
OLDS Teese wrapsslelaw eaere aise tes metals 25 
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RCA VICTOR MODELS T 8-16 and C 8-17 
Eight-Tube, Three-Band, A-C, Superheterodyne Receivers 
SERVICE NOTES 


ELECTRICAL 


FREQUENCY RANGES 


RADIOTRON COMPLEMENT 
(1) RCA-6K7 
(2) RCA-6L7 
(3) RCA-6J7 
(4) RCA-6K7 
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Loudspeaker 
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ALIGNMENT FREQUENCIES 
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SPECIFICATIONS 


140— 410 kc. 
540— 1800 kc. 
5700—18000 kc. 
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5 Waa ee Sennett | d prcrea es boas! o's Intermediate Amplifier 
5:0, 5 Aas fetta ag Second Detector and A.V.C. 
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105—125 volts, 50—60 cycles 
105—125 volts, 25—60 cycles 
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coe (Ob IR i), oe eS cS a ee ee a a 18000 kc. (osc, ant, det) 
MECHANICAL SPECIFICATIONS 

MODEL T 8-16 MODEL C 8-17 
Ea ER as Riche o aes ac tiles oo aoe aa OLA cinvel nto, WA RNR ire (bic > Soci sae ana 39 inches 
EVIE DIN dk aie oe ERD OCG ORDERS: Nee em Cg ese a PGMMMEIICHeS eek UN Site ers eileen a Bae s 2514 inches 
Bee shite abner ta Wiehe eee cies «+ ies dine Pie Gmc ties gre Goes eccentric sas aera ers ele 121% inches 
Bel ghtn( Net) ieacstiRurete nie ceih igie sigts 2 mins?» 01a aul ements SGM POUNCS Se. | «= cw lew yeine ite fe ones + ae 52 pounds 


GENERAL FEATURES 


These two instruments are alike in chassis construc- 
tion and design. The table model employs an 8 inch 
loudspeaker while the console model uses a 12 inch 
unit; The following features are of outstanding inter- 
est :— 


Metal Tubes 
This receiver uses the new metal tubes which are 


much smaller in size than the corresponding glass types. 
The high frequency efficiency of these metal tubes is 
greater, because of the shorter lengths of leads, lesser 
interelectrode capacitance and the more complete 
shielding of the metallic envelopes. Their rugged con- 
struction prevents breakage and reduces microphonic 
tendencies. The bases and sockets of all types have a 
standardized arrangement of connecting prongs. 
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Dial Drive 


An open face airplane type of dial is used. Each 
scale has a band of color adjacent to its graduations 
and three short strips of corresponding colors at the 
lower part of the dial for index purposes. An index 
pointer, which moves as the band switch is rotated, 
points to one of these colors to identify the band in 
use. The drive mechanism is variable, there being 
either a 50 to 1 or 10 to 1 ratio available between 
the tuning knob and condenser drive shaft. 


Tuning Condenser 


The variable tuning condenser is supported by a 
new design of shock-proof mount which has been de- 
veloped by our engineers to prevent chassis vibration 
from producing audio frequency “howl”. 


Plug-In Loudspeaker 


A readily detachable plug type of connection is 
used in the chassis to loudspeaker cable. This permits 
ready removal for service. 


CIRCUIT FEATURES 


The circuit is based upon the Superheterodyne prin- 
ciple. The three ranges of tuning are covered by three 
sets of coils. A single r-f stage provides the desired 
selectivity and gain ahead of the hexode first detector 
tube. The oscillator stage operates separately from the 
first detector. A single stage i-f system is employed. 
Its basic frequency is 460 kc. Diode detection is per- 
formed by a double diode RCA-6H6 Radiotron. Auto- 
matic volume control is provided by this same tube. 
The audio system consists of two stages, one an 
RCA-6F5, and the output, an RCA-6F6. High volt- 
ages for plate and bias supplies are obtained from an 
RCA-5Z3 full wave rectifier through an efficient filter. 
The field of the loudspeaker acts as a reactor in the 
filter circuit. Further details of the circuit are as fol- 
lows :— 


Oscillator 


The oscillator circuit has extreme stability of fre- 
quency and good uniformity of output over the tuning 
ranges. These qualities assure that the tuning of the 
receiver will not drift as the supply line voltage 
fluctuates. The action of the circuit is such that 
when the cathode emission tends to change with line 
voltage or because of other reasons, the variation of 
voltage drop in the plate and screen resistor restores 
the operating characteristics of the tube to normal and 
thus maintains constancy of the generated signal. 
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Figure 3—Loudspeaker Wiring 
First Detector 


This stage has unusually good high frequency mixing 
efhciency. The tube used, an RCA-6L7, is a new 
hexode type. The signal is supplied to the first control 
grid and the oscillator voltage is fed in on a second 
control grid, a screen grid separating the two. The 
arrangement of the grids prevents degenerative difh- 


on 
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culties, particularly at the higher frequencies. The 
second grid is direct-connected to the cathode of the 
oscillator and has no dc bias. 


Compensated Volume Control 


The variation in response of the human ear with 
different degrees of volume is compensated for by a 
resistor and condenser network in the manual volume 
control circuit. The volume control itself is an acousti- 
cally tapered potentiometer which provides equal 
changes of sound intensity for the listener per degree 
of rotation. 


Range Switch 


The band change switch has several functions. It 
exchanges the antenna, detector and oscillator coils in 
order to select the range desired. At the same time, 
it shorts out the unused coils so as to eliminate their 
absorptive effects. It also varies the fidelity by shorting 
a coupling condenser in the audio system to provide 
the desired reproduction for short as well as long 
wave reception. 


Tone Control 


Provision is included for variable reduction of high 
frequencies. This consists of a resistor and condenser 
combination across the primary winding of the output 
transformer, the resistor being the variable element. As 
it is decreased, the high frequency response limit is 
lowered. 


Power System 


The power transformer has its primary winding 
capacitively shielded from its secondary windings to 
eliminate transfer of line disturbances into the receiver 
and to stop any tendency for the circuit to radiate into 
the line. Rectification is performed in the usual man- 
ner by a full wave tube. 


Detection and A.V.C., 


The modulated signal as obtained from the output 
of the i-f system is detected by an RCA-6H6 double 
diode tube. The audio frequency secured by this 
process is passed on to the a-f system for amplification 
and final reproduction. The d-c voltage which results 
from detection of the signal is used for automatic 
volume control. This voltage, which develops across 
resistor R-8, is applied as automatic control grid bias 
to the r-f, first detector and i-f tubes through suitable 
resistance-capacitance filter circuits. The second diode 
of the RCA-6H6 is used to supply residual bias for 


these controlled tubes under conditions of little or no 
signal. This diode, under such conditions, draws cur- 
rent, which flows through R-9 and R-8, thereby main- 
taining the desired minimum operating bias on such 


tubes. On application of signal energy above a certain 
level, however, the auxiliary bias diode ceases to draw 
current and the a.v.c. diode takes over the biasing 
function. 


SERVICE DATA 


The various diagrams of this booklet contain such 
information as will be needed for servicing the receiver. 
The ratings of all resistors, capacitors, coils, etc., are 
indicated adjacent to the symbols signifying these parts 
on the diagrams. The coils, reactors and transformer 
windings are rated in terms of their d-c resistances only 
and where the value is less than one ohm, no rating 
is given. Identification titles such as R-3, L-2, Cl, 
etc., are provided for reference between the illustra- 
tions and replacement parts list. 


Alignment Procedure 


There are a total of fourteen adjustments necessary 
for obtaining proper alignment when such a process 
becomes necessary. Four of these are involved with 
the i-f system and the remainder are associated with 
the antenna, first detector and oscillator coils. 

Correct performance of the receiver can only be 
obtained when the trimmer adjustments have been 
made by a skilled service man with the use of adequate 
and reliable test equipment. Such apparatus as may 
be required for this particular instrument is illustrated 
and described on a separate page of this booklet. 

Two methods of alignment are applicable. One 
utilizes a Cathode-Ray Oscillograph as a means of out- 
put indication and the other follows former procedure 
where a glow type indicator or meter is used. The 
oscillographic method is much to be preferred, since 
greater accuracy is possible from the type of indication 
afforded. There are no approximations necessary as 
with the meter or aural method, but each adjustment 
can be made with excellent precision. Both methods 
are hereinafter outlined so that alignment operations 
may be made according to the equipment available. 

It is wise to determine the necessity for alignment 
as well as the direction of misalignment before making 
adjustments. The RCA Tuning Wand is an instru- 
ment designed particularly for such a purpose. 


The Tuning Wand consists of a bakelite rod having a small 
brass cylinder at one end and a core of finely divided iron 
at the other. It may be inserted into a tuned coil while a 
signal of the normal resonant frequency is being supplied to 
such coil to obtain an indication of the tuning. Holes are 
provided at the top of the r-f shield cans for entrance of the 
Wand. The presence of either end of the Wand will cause 
a change in tuning which will be indicated at the receiver 
output as an increase or decrease in signal level. If there is 
a decrease of output when either end is inserted, the tuning 
is correct and will require no adjustment. However, should 
there be an increase of output due to the iron core and decrease 
with the brass cylinder, an increase in inductance or capacitance 
is indicated as necessary to bring the circuit into line. The 
trimmer involved should therefore be increased accordingly. 
If the brass cylinder end causes an increase in output while 
the iron end causes a decrease, reduction of inductance will 
be necessary to place the circuit in alignment. This is equiva- 


All 


lent to decreasing the trimmer concerned. The following 
tabulation gives the various changes and the adjustments re- 
quired :— 


WAND SIGNAL TRIMMER 
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Figure 4—Coil and Radiotron Locations 


(1) CATHODE-RAY ALIGNMENT 
Equipment 

A standard source of the specified alignment fre- 
quencies is required. Such a source should consist of 
an RCA Full Range Oscillator, Stock No. 9595. Out- 
put indication should be by means of an RCA Stock 
No. 9545 Cathode-Ray Oscillograph. An RCA Stock 
No. 9558 Frequency Modulator will be needed to 
sweep the generated signal and synchronize it with the 
Oscillograph in order to make possible the visual repre- 
sentation of the resonant characteristic of the circuit 
being tuned on the cathode-ray fluorescent screen. 


|-F Trimmer Adjustments 


The four trimmers of the two i-f transformers are 
located as shown by Figure 6. Each must be aligned 
to a basic frequency of 460 kc. The last transformer 
must be aligned firstly and the first transformer aligned 
secondly. For such a process, it is necessary to feed 
the output of the Full Range Oscillator to the stages 
in their order of alignment, adjusting the trimmers of 
each transformer and observing the effect at the second 
detector output on the Cathode-Ray Oscillograph. The 
proper point of connection of the Oscillograph is with 
its vertical “high” input terminal attached to the junc- 
ture of R-7, R-8 and R-9 as illustrated in Figure 6, 
and with the “0” or ground terminal to the chassis. 
The “Ext. Sync.” terminals of the Oscillograph should 
be connected to the Frequency Modulator as shown by 


Figure 5. A .001 mfd. capacitor installed in series 
with the Oscillator “Ant.” lead will prevent the volt- 
ages of the stage under alignment from becoming upset. 
The vertical “A” amplifier should be “On” for the 
ensuing adjustments and the gain control kept at its 
maximum position. For each adjustment, the Oscillator 
output need be regulated so that the image obtained 
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Figure J5—Alignment Apparatus Connections 


on the Oscillograph screen will be of sufficient size as 
to be accurately observable. Proceed further as fol- 
lows :— 


(a) Place the receiver, Oscillograph and test Oscil- 
lator in operation. Set the receiver range switch 
to Band “A” and tune the station selector to 
a point where no interference will be picked 
up, shorting the antenna and ground terminals 
if necessary. Set the Oscillograph horizontal 
“B” amplifier to “Timing” and control its gain 
so that the luminescent spot sweeps a straight 
line trace completely across the screen. Place 
the timing control to “Int.” Adjust the in- 
tensity and focusing controls of the Oscillograph 
to produce the correct size and strength of the 
spot. 


(b) Attach the output of the test Oscillator between 
the control grid cap of the RCA-6K7 i-f tube 
and chassis ground as shown typically by Figure 
5. Tune the Oscillator to 460 ke. and set its 
modulation switch to “On”. Regulate its out- 
put until the signal produces a wave pattern on 
the Oscillograph screen, adjusting the Oscillo- 
graph controls to give the desired number of 
cycles. Cause the image to stand still on the 
screen by manipulation of the frequency and 
synchronizing controls. Then carefully tune the 
two trimmers C-29 and C-30 of the second i-f 
transformer to produce maximum amplitude 
(vertical deflection) of the oscillographic image. 
Under this condition the transformer will be 
sharply resonated to 460 kc. 


(c) The Frequency Modulator should then be placed 


in Operation and interconnected with the Full 
Range Oscillator by means of the special shielded 
cae cord. Figure 5 shows the proper arrange- 
ment. Set the Frequency Modulator sweep 
range switch to its “Lo” position and turn the 
Oscillator modulation switch to “Off”. Change 
the timing control of the Oscillograph to “Ext.” 
and place the range switch to its No. 2 position. 
Then carefully shift the tuning of the Oscillator 
sO as to increase its frequency, until two distinct 
and similar waves appear on the Oscillograph 
screen and become exactly coincident at their 
highest points. These curves will be found to 
occur at an Oscillator setting of approximately 
540 kc. They will be identical in shape but 
appearing in reversed positions. Adjust the 
frequency control of the Oscillograph in order 
to cause the waves to conform with the above 
requirements and to make them remain motion- 
less on the screen. This will require a setting 
of approximately 1 clockwise rotation of the 
frequency control. The trimmers C-29 and 
C-30 should then be re-adjusted so that the two 
curves move together and become exactly coin- 
cident throughout their lengths, maintaining 
the maximum amplitude at which this condition 
can be brought about. 


Leaving the equipment connected and adjusted 
as in (c), change the Oscillator output to the 
control grid cap of the RCA-6L7 first detector 
tube. Then adjust the first i-f transformer 
trimmers C-24 and C-25 so that the forward 
and reverse waves appearing on the Oscillo- 
graph coincide throughout their lengths and 
have maximum amplitude. The shape of the 
composite wave obtained from this operation 
is a true representation of the overall tuning 
characteristic of the i-f system. Each trimmer 
of the entire group should then be checked to 
assure that it is in correct alignment as indicated 
by the degree of coincidence and relative ampli- 
tude of the image on the Oscillograph screen. 


(d) 


RF Trimmer Adjustments 
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Locations of the various antenna, detector and oscil- 
lator coil trimmers are shown by Figure 6. The test 
Oscillator should be removed from connection with the 
i-f system and its output connected to the antenna- 
ground terminals of the receiver. No changes are to 
be made in the connections of the Oscillograph at the 
second detector. During the following adjustments, 
the Oscillator output should be regulated as often as is 
necessary to keep the oscillographic image as low as 
is practically observable. Adherence to such a pro- 
cedure will obviate the broadness of tuning that would 
result from a.v.c. action on a stronger signal. Proceed 
with the adjustments as follows:— 


Calibration 


Set the receiver range switch to Band A and rotate 
the station selector until the tuning condenser plates 
are in full mesh (maximum capacitance). Then move 
the main dial pointer until it points exactly to the 
horizontal line at the low frequency end of the Band 
A scale. 


Band A 


(a) With the receiver range switch in its Band A 


position, tune the station selector until the dial 
pointer is at a reading of 1720 ke. Adjust the 
test Oscillator to 1720 kc. (modulation “On” 
and Frequency Modulator disconnected) and 
increase its output to produce a registration on 
the Oscillograph. Carefully align the oscillator, 
detector and antenna trimmers C-20, C-10 and 
C-3 respectively, so that each brings about max- 
imum amplitude of output as shown by the 
wave on the Oscillograph. It will be necessary 
to have the timing control of the Oscillograph 
on “Int.” for this operation. After each trim- 
mer has been peaked, the Oscillograph timing 
control should be set to “Ext.” and the Fre- 
quency Modulator placed into operation with 
its connections to the Oscillator and Oscillograph 
made in accordance with Figure 5. Turn the 
modulation switch of the Oscillator to “Off” 
and retune the Oscillator (increase frequency) 
until the forward and reverse waves show on 
the Oscillograph and become coincident at their 
highest points. Adjust the trimmers C-20, C-10 
and C-3 again, setting each to the point which 


(b) 


produces the best coincidence and maximum 
amplitude of the wave images. 


Remove the Frequency Modulator cable from 
the Oscillator and shift the signal frequency to 
600 ke. Place the modulation switch to “On”. 
Tune the receiver to pick up this signal, disre- 
garding the dial reading at which it is best 
received. Then insert the Frequency Modulator 
plug and retune the Oscillator (modulation 
“Off’) until the two similar forward and re- 
verse waves appear on the screen. For this 
adjustment, it is advisable to shift the Oscillator 
to its 200—400 kc. range and use the third 
harmonic of the generated signal in order to 
obtain the desired range of sweep. The oscil- 
lator series trimmer C-19 should then be ad- 
justed to produce maximum amplitude of the 
images. No rocking will be necessary on the 
station selector inasmuch as the signal frequency 
is being “wobbled” by the Frequency Modulator 
to produce the same effect. 

After completing this adjustment the trimmer 
C-20 should be re-aligned as in (a) to correct 
for any change brought about by the adjust- 
ment of C-19. 
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Figure 6—Trimmer Locations and Radiotron Socket Voltages 
Measured at 115 volts A.C.—No Signal—Volume Control Maximum 
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Band X 


(a) Disconnect the Frequency Modulator and tune 
the test Oscillator to a frequency of 400 ke. 
(Modulation “On”). Place the receiver range 
switch to its Band X position and tune the sta- 
tion selector until the dial pointer reads exactly 
400 ke. Adjust the Oscillograph timing con- 
trol to “Int.” Then align each of the trimmers 
C-18, C-9 and C-2 to the point producing max- 
imum output at the Oscillograph. Place the 
Frequency Modulator in operation and attach 
it to the test Oscillator by means of the shielded 
cable. Change the Oscillograph timing to 
“Ext.” Increase the frequency of the Oscillator 
(Modulation “Off” until the two forward and 
reverse waves appear and become coincident at 
their highest point, approximately at 462 kc. 
These waves may be made to remain stationary 
on the screen by manipulation of the Oscillo- 
graph range switch (No. 2 position) and fre- 
quency control (mid-position). Re-adjust the 
three trimmers C-18, C-9 and C-2 to give max- 
imum amplitude and complete coincidence of 
the waves. 


Change the test Oscillator so that it delivers a 
signal of 150 ke. with the Frequency Modulator 
disconnected. Tune this signal on the receiver, 
which should be set to the Band X setting, disre- 
garding the dial reading at which the signal is 
best received. Then interconnect the Frequency 
Modulator with the Oscillator and retune the 
latter to the point at which the two similar 
waves appear on the screen. Adjust the trim- 
mer C-47 for maximum amplitude of the wave 
images. Rocking of the tuning condenser will 
not be necessary for this operation as such is 
duplicated by the Frequency Modulator. Re- 
peat the alignment of C-18 as in (a) to correct 
for any error brought about by the adjustment 
of C-47. 


(b) 


Band C 


Turn the range switch of the receiver to its 
Band C position and tune the station selector 
until the dial pointer reads 18,000 ke. Set the 
test Oscillator to the same frequency (modulation 
“On” and Frequency Modulator disconnected) 
and regulate its output to the level required for 
convenient observation. Adjust the trimmer 
C-16 to the point producing maximum output 
as indicated on the Oscillograph. Check for 
the presence of the proper “image” signal by 
tuning the receiver to 17,080 ke. The 18,000 
ke. signal of the Oscillator will be received at 
this point if the adjustment of C-16, has been 
properly made using the position of least capac- 
itance which gives maximum receiver output. 
It may be necessary to increase the output of 
the Oscillator in order to get an indication of 
the “image”. No adjustments should be made 
during this check. 


Return the receiver tuning to 18,000 ke., re- 
align C-16 if necessary, and then adjust the 
detector and antenna trimmers, C-8 and C-l, 
for maximum signal output as evidenced by the 


(a) 


(b) 
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oscillographic image. No further adjustments 
are to be made on this band. 


(2) ALIGNMENT WITH OUTPUT METER 


To align the receiver by means of an output indi- 
cator other than a Cathode-Ray Oscillograph will re- 
quire the use of a standard test Oscillator such as 
that recommended above for the source of signals and 
means of indication for the output. The RCA Neon 
Output Indicator, Stock No. 4317 will be found very 
satisfactory for such use. It should be connected 
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across the voice coil circuit of the loudspeaker or 
across the output transformer primary. 


I-F Alignment 

Connect the test Oscillator to the control grid cap of 
the i-f tube. Advance the volume control of the receiver 
to its full-on position. Tune the test Oscillator accurately 
to 460 ke, and align the trimmers C-29 and C-30 to 
give maximum receiver output. Regulate the Cscillator 
output during this adjustment so that the output indi- 
cation is as small as can be conveniently observed. 
After completing the adjustments of these trimmers, 
re-connect the Oscillator so that it will feed into the 
control grid circuit of the RCA-6L7 first detector. 
Then tune the first i-f transformer trimmers C-24 
and C-25 for maximum receiver output. 


R-F Alignment 


After completing the i-f adjustments, it is advisable 
to correct the line-up of the circuits ahead of the first 
detector. The test Oscillator should be connected to 
the antenna-ground terminals of the receiver and the 
manual volume control kept at its maximum position. 
For each adjustment the Oscillator output should be 
maintained as low as possible in order to avoid broad- 
ness of tuning which would result from a.v.c. ac- 
tion on a stronger signal. Band A should be aligned 
by supplying a 1720 ke. signal to the receiver, tuning 
the station selector to a dial reading of 1720 and ad- 
justing the trimmers C-20, C-10 and C-3 to produce 


maximum receiver output. The Oscillator should then 
be shifted to 600 ke. and the receiver tuned to resonate 
this signal, disregarding the reading at which it is best 
received. Trimmer C-19 must then be adjusted, simul- 
taneously while rocking the station selector backward 
and forward through the signal until the maximum 
Dutput results from the combined operations. C-20 
should be rechecked to assure that its adjustment has 
not changed because of the trimming of C-19. Band X 
must be aligned at 400 kc. and 150 kc. Tune the test 
Oscillator to 400 ke. and turn the receiver dial to the 
same reading. Adjust trimmers C-18, C-9 and C-2 
for maximum (peak) receiver output. Then shift the 
Oscillator to 150 ke. and tune the receiver to pick up 
this signal, disregarding the dial reading at which it is 
best received. Adjust trimmer C-47, simultaneously 
rocking the tuning condenser backward and forward 
through the signal, until maximum receiver output 
results from the combined operations. Repeat the 
alignment of C-18 as above to correct for any change 
which may have been caused by the adjustment of 
C-47. Change the receiver so that it is operative and 
the dial reads 18,000 ke. on the "C" Band. Tune the 
test Oscillator to this same frequency. Then adjust 
the oscillator trimmer C-16 to produce maximum 
(peak) output. Two positions of this trimmer will 
be found which conform with this requirement. The 
one of least capacitance is correct. Check for the 
presence of “image” response at 17,080 kc. by shift- 
ing the receiver tuning. If it is received at such a 
point, the trimmer C-16 has been correctly adjusted 
to the right peak. No adjustments are to be made 
during this check. Tune the receiver back to the 
18,000 ke. dial marking, re-adjust C-16 if necessary, 


and then tune the detector and antenna capacitors C-1 
and C-8 for maximum receiver output. No further 
adjustments are necessary. 


Radiotron Socket Voltages 


The voltage values indicated from the Radiotron 
socket contacts to chassis on Figure 6 will serve to 
assist in the location of causes for faulty operation. 
Each value as specified should hold within + 20% 
when the receiver is normally operative at its rated 
supply voltage. Variations in excess of this limit will 
usually be indicative of trouble in the basic circuits. The 
voltages given are actual operating values and do not 
allow for inaccuracies which may be caused by the 
loading effect of a voltmeter’s internal resistance. This 
resistance should be duly considered for all readings. 
The amount of circuit resistance shunting the meter 
during measurement will determine the accuracy to 
be obtained, the error increasing as the meter resistance 
becomes comparable to or less than the circuit resist- 
ance. For the majority of readings, a meter having 
an internal resistance of 1000 ohms per volt will be 
satisfactory when the range used for each reading is 
chosen as high as possible consistent with good readabil- 
ity. 

Universal Transformer 


The transformer used on some models of these re- 
ceivers is adaptable to several ranges of voltage as 
given under rating C of Electrical Specifications. Its 
schematic and wiring are shown by Figure 7. ‘Ter- 
minals are provided at the top of the transformer case 
for changing the primary connections to suit the voltage 
being used. 


REPLACEMENT PARTS. 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. 


DESCRIPTION 


RECEIVER ASSEMBLIES 


4427 | Bracket—Volume control or high frequency 
tone control mounting bracket........-- 

5237 | Bushing—Variable tuning condenser mount 
ting bushing assembly—Package of 3.... 

11350 | Cap—Contact cap—Package of 5......-+- 
11223 | Capacitor—Adjustable capacitor (C19).... 
11256 | Capacitor—Adjustable capacitor (C47).... 


11292 | Capacitor—22 MMfd. (C7).......se cere 
11321 | Capacitor—33 MMfd. (C33).....-.eee0e 
11289 | Capacitor—50 MMfd. (C11).......eeees 
11291 | Capacitor—115 MMfd. (C21)......-006- 
$116 | Capacitor—175 MMfd. (C35).......000- 
11290 | Capacitor—400 MMfd. (C48)......-e00- 
11269 | Capacitor—800 MMfd. (C46)....-seeees 
4409 | Capacitor—1120 MMfd. fois Breet e saga 
11287 | Capacitor-—4500 MMfd. (C15)......0085 
4868 | Capacitor—0.005 Mfd. (C34)......eeees 
4838 | Capacitor—0.005 Mfd. (C-44).....-65 Ba 
4624 | Capacitor—0.01 Mfd. (C32)......-64- ae 
4858 | Capacitor—0.01 Mfd. (C37)......seeees 


5196 | Capacitor—0.035 Mfd. (C43).....+-eee- 
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STOCK 
No. 


List 
PRICE 


DESCRIPTION 


Capacitor—0.05 Mfd. (C4, C13, C26).... 
Capacitor—0.1 Mfd. (C6, C12, C27)..... 
Capacitor—0.25 Mfd. (C23, C28, C36).... 
Capacitor—4 Mid; (C41). 0. cease ces veo 
Capacitor—10 Mfd. (C39).........0000. 
Capacitor—18 Mfd. (C40)...........06. 
Clamp—Antenna cable clamp—Located near 

BNteNNa neerMni Mal stele ecs ia errele a ore otein ou0%e 
Clamp—Capacitor mounting clamp assembly 

ci Spe ae LEAS oes e scatttais oes sete a Morac 
Coil—Antenna coil (A and C Bands)—(L1, 


ooereeeocere eee eeee 


eoeoeereeoereee ee eso e eee eeeeeeee 


oeoereevree renee 


eercovre oreo er eoe ree ee oo eee oe eee ee 


C 
parce re coil (A and C Bands)— 
(EUS SLIUS C16) C20) ne oi wo taye wiviere’s 
Coil—Oscillator coil (X Band) —(L14, C18) 
Condenser—3-Gang variable tuning con- 
denser (C5, C14, C22)... eeeeesceees 


REPLACEMENT PARTS—coONtT’pD 


STOCK List 
No. DESCRIPTION Price NG. DESCRIPTION Paice 


11238 | Tone Control—High frequency tone control 4377 | Spring—Band indicator operating arm spring 


aid 6 aiath alain tele os te tet rane er eemeentee —Package of 15.04). setcncleenas ane : 
11237 Valea Comer ry alge ie ai) o easieheetere wee 4378 | Stud—Band indicator operating arm stud vk 
4340 | Lamp—Dial lamp—Package of 5......... ‘60 and nut assembly—Package of 5....... 25 
11710 | Lead—Shielded lead for antenna......... .40 
ackapé of 2.2. tect eee eek ihe A2 
11244 | Resistor—Voltage divider resistor, compris- 11337 | Escutcheon—Station selector escutcheon.... 70 
ing one 7500 ohm and one 9200 ohm 6614 | Glass—Station selector dial glass......... "30 
section — (RIBS RID) i eetonuis tat oe ve 1.08 | 11346 | Knob—Station selector knob—Package of 5. cr 
11245 | Resistor—Voltage divider resistor, compris- 11347 | Knob—Volume control, tone control, range , 
ing one 148 ohm, one 32 ohm and one switch or power switch knob—Package 
110 ohm section—(R15, R16, R17).... 62 Of Sg!s a a eee ae 5 
5112 | Resistor—1000 Ohm—Carbon Type—\ 11246 | Foot—Chassis mounting foot and bracket ‘ 
Watt—(R2)— Package of 5-000. 0 2. es 1.00 assembly—Package of 2............05 "6 
4114 | Resistor—15,000 Ohm—Carbon Type—1 4678 | Ring—Spring retaining ring for dial glass— 
Watt—(R5) .....eeeeeeseeeeeeeees . 22 Package'\of $a. ./. Sen vena an ee 34 
11300 | Resistor—33,000 Ohm—Carbon Type—-Yo 11210 Sérewaecinaens mounting screw assembly— 
Watt—(R4)—Package of 5........... 715 Package Of Ao.tou Soe oar cis bte a euee 28 
11322 | Resistor—39.000 Ohm—Carbon Type—l, 11348 | Screw—No. 8-32-7/16" headless cupped 
Watt—(R10)—Package of 5......... ‘ 1.00 oint set screw for knob, stock #11346— 
4029 Resistor —56,000 Ohm—Carbon Type—l ackage OL IONS eee ee 32) 
Watt—(R13)—Package of 5.......... 1.00 | 11349 | Spring—Retaining spring for knob, stock : 
3118 | Resistor—100,000 Ohm—Carbon Type—-1/ $1154 72-Packape afi. a2. Hae He 
Sho whieh vies peers ec Jac fe ay 1.00 ° 
Resistor—270,000 Ohm—Carbon e—l4 
Watt—(R12)—Package of 5... Loerie 1.00 REPRODUCER ASSEMBLIES 
11172 | Resistor—470,000 Ohm—Carbon Type—l/4 Table Model 
Watt—(R14)—Package of 5.......... 1.00 : } : 
11151 | Resistor—2.2 Megohms—Carbon Type—!4 11232 | Board—Terminal board with two lead wire 
Watt—(R9)—Package of 5.........-- 1.00 ipa: Soe Rita cedgasiel|) oF: 
5249 | Shield—Antenna, detector or oscillator coil 11231 ie Rais bre Rn ame ree ee -Sapepinonn : 16 
shields tin eede te ale wa el alok .20 | 8060 ump ts g 
5250 | Shield—Intermediate frequency transformer 11257 ClanpiCone. fais Feushereinn ee 14 
shield thts eees oe beeen eee ees sue nut and screw assembly—Package of 5.. os 
11273 | Shield—Rectifier Radiotron shield........ 25 | 11954 | Coil—Field coil-(L20)a ee ee 2°00 
ppt be ses ti on arses wretae j-aurta OU ccker | 23 | 11233 | Coil—Neutralizing coil (L2i). 2.121! wn | 130 
Socket—4-co ; : cee sail 
Ree Socket—5-contact pare scree ere otaiete aig | 11233 Cone cE poduest ita ge dod ae 3.50 
111 Socket—7-contact Radiotron socket...... 15 Req eceoe hy 8 aa a ; 
11236 | Seitch Band switch (Si 82, 88: Sa, SF 5119 | Cece oe female conncgca a 
S6, 57, S8, $9, $10, S11)... ..eeeeeee. 2.44 5118 | Connector—3-contact male connector for re- : 
11133 | Switch—Power switch—(S12)........... 62 Producele ac. vi. wees les eee 25 
5238 | Terminal—Antenna terminal clip assembly. 14 618 olfReproducer= “Complete 1.0/0 ee eae an 
11216 | Transformer—First intermediate frequency 11253 | Transformer—Output transformer——(T2).. oe 
11239 mt panetoumer Node Hh steer Mua 2.15 11230 Washer—" Binders board” em washer— ° 
ransformer—Second interme . ie? 
iansformer(L18, Lid, C25, C50, CT Se ae 
FD RS tics chete or sca canis eaiee ae anes 212 : 


volts—50-60 cycles (T1).........000. 4.56 REPRODUCER ASSEMBLIES 
11242 | Transformer—Power transformer—105-125 Console Model 
volts—=25-60'cyclesac. ck. ss ei deeene 6.52 


11243 | Transformer—Power transformer—100-130, : : 
140-160, 195-250 volts—40-60 cycles.. < 4.64 11232 Board—Terminal board assembly with two 


lead: .wire-clips. 1) gas tect eee 18 
11231 | Bolt—Yoke and core asserably bolt and nut. 16 
DRIVE ASSEMBLIES Sout [athe en ee 


eoceeeee 


eoeoeerereesceoe eee eee e 
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RCA VICTOR MODEL T 10-1 
Ten-Tube, Three Band, A-C, Superheterodyne, Table Receiver 


SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


FREQUENCY RANGES 


RUMEMAMEE NORE Ra che Su ove ie x igs) 540 kce.— 1800 kc. 
Dice cal WoW 2) e 2 ne ee ae oe 1800 kc.— 6000 kc. 
COUR | GA nae ee eee a 6000 kc.—18000 kc. 
RADIOTRON COMPLEMENT 

PRA OKT 5 t.ho Radio-Frequency Amplifier 
PRIN O La nla are eek oa as Gal First Detector 
MMC ONT oi ia pu lel Oarebars Heterodyne Oscillator 
MPRA GR aus aaatd Syn ey ee Intermediate Amplifier 
UR CA-GHG6...>...5 -Second Detector and A.V.C. 
POWER RATINGS 

NAVE: a EG Ses Le ee a ema 
RIE RE a eos APE es wal sits As cha Slow sis pie 2 4 oes 
UTES OR Rigs em ai eT a eae ae at ae 
Pere ONeUNOION eh ewe On yi vee HAE moh asses 
MISCELLANEOUS 

itnciscorted Output.) .. .5 606... eee ess 8.5 watts 
Pee GUL DUE ic ae tie «le wie ony ms we 0's 11.5 watts 


PIRITICIATGR RTOCQUGNGY | xian e% 4s o5 4 sci se wa des > 


eich). Sat hace das cy sy hore, 3 a gre tee 
Pee (omiP Pie hos ba cheeebeed oo. «oes ee oats 
“CURDS LEER SI ES a eas fo ey a a Ore ed 


ALIGNMENT FREQUENCIES 
ise Lite Yip omhnnn 600 ke. (osc.), 1720 ke. (osc., ant., det.) 


Band Bi 0.thk Sache: 6132 ke. (osc., ant., det.) 
BCL Gk re Da Pein» 48 18,000 kc. (osc., ant., det.) 
(6) 2 RGA-GO) Wd per Meee ee First Audio Amplifier 
Co) RG ACGCS., Cae hme Audio Driver Amplifier 
(8) RCA-GRG, i:4: nou aaa Power Output Amplifier 
(Oy VIRCA-GEG:.. 5... Power Output Amplifier 
(1O)T RCA-5Z3 ..... hapa Full Wave Rectifier 


Fede ea ee eee 105—125 volts, }0—60 cycles 
MEET dhs andre fs LAE 2 105—125 volts, 25—60 cycles 
Mei aee 100—130/140—160/195—250 volts, 40—60 cycles 


Ais DMPC ailin At; 9° 053 0 vw's ay 0c cha) TREE ENOL ARR 135 watts 
Poudspeakery. 5s \ig- 5. st.) eee Electrodynamic—8 inch 
Voice Coil Impedance....... 2.25 ohms at 400 cycles 

re ie eis 3's wid Bs a OL ONC BT ie eae hi 460 ke 


a 2 ee Aree) KES ae 20l% inches 
ee Oe. soci tan ns 175% inches 
ee a ie St SRT eee La 133% inches 
ere ess 2, 5.) cS gy ee Re Oaks 41 pounds 


8 os 8 tee Oo os 49 pounds 
Gedy.” ......-15Y inches X 10% inches X 3!% inches 


GENERAL FEATURES 


This instrument comprises a _ ten-tube chassis 
mounted in a table type of cabinet. Its tuning ranges 
cover frequencies between 540 kc. and 18,000 kc. in- 
cluding the standard broadcast, short wave broadcast, 
police, amateur and aviation bands. The following 
points of design are of particular importance :— 


Metal Radiotrons 


The new metallic tubes are used in the amplifying 
and detecting stages of this receiver. They provide dis- 
tinct advantages over corresponding glass types in a 
number of respects. Their size makes for compact 
chassis design; the metal envelope eliminates need for 
shielding; they are not subject to breakage; microphonic 
tendencies are reduced; bases and sockets are standard- 
ized for all types; short wave efficiencies are higher; 
and general improvements in operation are gained from 
their use. 
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Tuning Condenser 


The variable tuning condenser is supported by a new 
design of shock-proof mount which has been developed 
by our engineers to prevent chassis vibration from pro- 
ducing audio frequency howl. 


Chassis 


Servicing convenience has been a governing factor 
in the layout of the chassis parts and the associated 
wiring. Each part has been situated so that a minimum 
of wiring is necessary. Adjustments provided by 
means of substantial trimmers are mounted where they 
may be easily reached. Holes are included in the shield 
cans of the r-f coil system for testing the tuning with 
a Tuning Wand. 


WDLBDICT WNIT) INPWaYyIG—] 4nB1y 


WY -DAV-B130 UNE 1 


(2949 ¢Z) swyo OLP swyo p'¢ 

(2]242 09) suyo sE¢ swyo 8°¢ 
"say (99S "soy Hd 
WINUOASNVUL WIMOd 


—— —— $221 
ie) 
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TONL CONTROL (HF) 


Figure 2—Chassis Wiring Diagram 


Loudspeaker 


An eight-inch, electrodynamic reproducer unit is 
used to handle the high level output of the receiver. 
The speaker is designed to operate in such manner 
with the acoustics of the cabinet that the best quality 
of reproduction is obtained. Connections from the 
chassis to speaker are made through a plug and con- 
nector, which permits either unit to be removed quickly 
for service. 


Color Band Dial 
The station indicating dial is neatly designed with 


each scale identified by a different color. As the range 
switch is changed from one band to another, an index 
pointer moves so as to point to a short strip of color 
at the lower part of the dial to indicate the band being 
used. The tuning drive ratio is variable by means of 
a push-in clutch arrangement, which gives a 10 to 1 
and 50 to 1 movement of the tuning knob in respect 
to the main dial pointer. A vernier pointer having a 
ratio of 20 to 1 in respect to the main pointer permits 
extremely accurate tuning and logging of the high 
frequency stations. 


CIRCUIT ARRANGEMENT 


The Superheterodyne principle of operation forms 
the basis of the circuit design. A single, tuned r-f 
stage is used ahead of the first detector. The functions 
of oscillator and detector are performed by two sepa- 
rate tubes. One i-f stage is employed and designed 
to operate at 460 kc. The combined second detector 
and a.v.c. stage uses an RCA-6H6 double diode. The 
audio system consists of two single amplifier stages 
working in cascade with a push-pull power output 
stage. The loudspeaker is an electrodynamic type, 
receiving its field supply from the rectifier and filter 
system and simultaneously acting as a filter reactor. 
Full wave rectification is performed in the RCA-5Z3 
tube. The outstanding features of electrical design are 
concerned with the following :— 


Tuned Circuits 


A total of seven circuits are tuned to provide gain 
and selectivity to the incoming signal. The variable 
gang condenser resonates the antenna transformer sec- 
ondary, the detector transformer secondary and the 
oscillator coil. Alignment trimmers are included for 
each of these same circuits. Additional trimmers are 
used on the i-f transformers, tuning both the second- 
aries and primaries to 460 kc. There are separate 
groups of antenna, detector and oscillator coils for each 
of the tuning ranges. They are placed into operation 
by means of a rugged rotary switch. 


First Detector 


This stage has unusually good high frequency mixing 
eficiency. The tube used, an RCA-6L7, is a new 
hexode type. The signal is supplied to the first control 
grid and the oscillator is fed in on a second control 
grid, a screen grid separating the two. The arrange- 
ment of the grids prevents degenerative difficulties, 
particularly at the higher frequencies. The second 
grid is direct-connected to the cathode of the oscillator 
tube and has no d-c bias. 


Oscillator 


The oscillator circuit is worthy of careful study 
inasmuch as it is different from the type ordinarily 
employed. It has self-stabilizing properties which are 
very advantageous for short wave operation. The 
generated frequency remains substantially constant 
when the circuit is affected by variation of line voltage 
and other similar influences. Output also remains 
uniform over the HEN geey tuning ranges. The 
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switching of the tuning coils is arranged so as to 
short those not in use in order to prevent absorption 
or any reactive effects in the particular band being 
tuned. 


Detector and A.V.C. 


The modulated signal as obtained from the output 
of the i-f system is detected by an RCA-6H6 double 
diode tube. The audio frequency secured by this 
process is passed on to the a-f system for amplification 


Figure 3—Loudspeaker Wiring 


and final reproduction. The d-c voltage which results 
from detection of the signal, is used for automatic 
volume control. This voltage, which develops across 
resistors R-7 and R-8, is applied as automatic control 
grid bias to the r-f, first detector and i-f tubes through 
suitable resistance-capacitance filter circuits. The sec- 
ond diode of the RCA-6H6 is used to supply residual 
bias for these controlled tubes under conditions of 
little or no signal. This diode, under such conditions, 
draws current, which flows through resistors R-7, R-8 
and R-9, thereby maintaining the desired minimum 
operating bias on such tubes. On application of signal 
energy above a certain level, however, the auxiliary bias 
diode ceases to draw current and the a.v.c. diode takes 
over the biasing function. The cathode and anode of 
the signal-a.v.c. diode have positive potential in respect 
to chassis-ground and cathodes of the a.v.c. controlled 
tubes when no signal is being received. 


Audio System 


Manual volume control of the detected signal is ef- 
fected by an acoustically tapered potentiometer in the 
grid circuit of the first a-f stage. This control has 
tone compensating filters connected to two points 
thereon. These filters effect the correct aural balance 
at different volume settings. A music-speech switch 
(low frequency tone control) is associated with one 
of the compensation filters. The purpose of this con- 
trol is to make speech reproduction more intelligible 
and to reduce hum obtained from stray modulation on 
a carrier. The driver stage of the audio system uses 
an RCA-6C5 which is resistance coupled to the first 
a-f tube and transformer coupled into the push-pull 


power output stage. High-frequency tone control is 
obtained by use of a condenser and variable resistor 
in series across the grids of the output tubes. The field 
coil serves as a reactor in the high voltage filter circuit. 


Rectifier 


The a-c voltage supplied by the power line is stepped 
up by the transformer T-1 and applied to the 5Z3 full 
wave rectifier for production of high voltage d.c. to 
be used for plate and bias supply. Simultaneously, a 
step down takes place in the same transformer to pro- 
vide the low voltage necessary for heaters. The cur- 
rent obtained from the rectifier is thoroughly filtered 
by large capacitors and the field coil reactance. 


SERVICE DATA 


The various diagrams of this booklet contain such 
information as will be needed to isolate causes for de- 
fective operation when such develops. The ratings of 
the resistors, capacitors, coils, etc., are indicated adjacent 
to the symbols signifying these parts on the diagrams. 
Identification titles such as R-3, L-2, C-l, etc., are pro- 
vided for reference between the illustrations and the 
Replacement Parts List. The coils, reactors, and trans- 
former windings are rated in terms of their d-c resis- 
tances only and where the resistance is less than one 
ohm, no rating is given. 


Alignment Procedure 


Ten alignment trimmers are provided in the rf, 
first detector and oscillator tuning system and four are 
used in the i-f system. . All of these are accurately 
adjusted during manufacture and should remain in 
proper alignment unless affected by abnormal condi- 
tions of climate or have been altered by other means. 
Loss of sensitivity, improper tone quality and poor 
selectivity are the usual indications of improper align- 
ment. 

Correct performance of the receiver can only be ob- 
tained when the trimmer adjustments have been made 
by a skilled service man with the use of adequate and 
reliable test equipment. Such apparatus as may be 
required for alignment of this particular instrument is 
illustrated and described on a separate page of this 
booklet. 

Two methods of alignment are applicable. One 
utilizes a Cathode-Ray Oscillograph as a means of out- 
put indication and the other follows former procedure 
where a glow type indicator or meter is used. The 
oscillographic method is much to be preferred, since 
greater accuracy is possible from the type of indication 
afforded. There are no approximations necessary as 
with the meter or aural method, but each adjustment 
can be made with definite precision. Both methods 
are hereinafter outlined so that alignment operations 
may be made according to the equipment available. 

It is wise to determine the necessity for alignment 
as well as the direction of misalignment before making 
adjustments. The RCA Tuning Wand is an instru- 
ment designed particularly for such a purpose. 

The Tuning Wand consists of a bakelite rod having a small 
brass cylinder at one end and a core of finely divided iron 


at the other. It may be inserted into a tuned coil while a signal 
of the normal resonant frequency is being supplied to such 
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coil to obtain an indication of the tuning. Holes are provided 
at the top of the r-f shield cans for entrance of the Wand. 
The presence of either end of the Wand will cause a change 
in tuning which will be indicated at the receiver output as 
an increase or decrease in signal level. If there is a decrease 
of output when either end is inserted, the tuning is correct 
and will require no adjustment. However should there be 
an increase of output due to the iron core and decrease with 
the brass cylinder, an increase in inductance or capacitance 
is indicated as necessary to bring the circuit into line. The 
trimmer involved should therefore be increased accordingly. 
If the brass cylinder end causes an increase in output while 
the iron end causes a decrease, reduction of inductance will 
be necessary to place the circuit in alignment. This is equiva- 
lent to decreasing the trimmer concerned. The following 
tabulation gives the various changes and the adjustments 
required :- 


WAND SIGNAL TRIMMER 
Brass ade eG Mela tteiee Decreasely 0) Sie Milka ei bes Nene 
| hata yay eee te aa eR ao. Oe Decrease§ 

| Si ce eae rae Tgrescelig Wiens fae) wi: « Dacreske 

DIR Sen ah as 5 sn ice cacsariond izes Decrease 
BRaSee. Seiad fit + sine ae Decreaseh i J 8% os aecoake 
NO Tiatere sweats ononey ens foetene Increase 


ANT. COILS 
(Ag tOe === 
“C* BOTTOM 


DET. COILS 
ATOR Sec 
“Ct” BOTTOM 


OSC. COILS 
Aalce = 
“C" BOTTOM 


V ! \ . 
OUTPUT DRIVER Ist. A.F.  2no. I-F TRANS. 2vo. DET. & AMC. 
Figure 4—-Coil and Radiotron Locations 


CATHODE-RAY ALIGNMENT 


Equipment 

A standard source of alignment frequencies is re- 
quired. Such a source should consist of an RCA Full 
Range Oscillator, Stock No. 9595. Output indication 
should be by means of an RCA Stock No. 9545 


Cathode-Ray Oscillograph. An RCA Stock No. 9558 
Frequency Modulator will be needed to sweep the gen- 
erated signal and synchronize it with the Oscillograph 
in order to obtain visual representation of the resonant 
characteristic of the circuit being tuned on the cathode- 
ray fluorescent screen. 


TO DETECTOR—» .-¢#, TMV~-122-B8 > 
OUTEUT = CATHODE RAY vite 
Bia leas Fle  OSCILLOGRAPH > 
GROUND ——__-v ; ee 
ist DET, > 
. @| IsvLF, or 
SHIELD 2npl.F. TUBE 
RECEIVER 
110-120 V, © On" CHASSIS. 
s0-co~ 
© © © 
O 
& % © © O° 
AO) @ 
VERTICAL INPUT © Os © 


110 - 120 V. 
$0-60~ 


I—~J| ee | 


TMV-128-A 
FREQUENCY MODULATOR 


TMY¥- 97-C 
TEST OSCILLATOR 


Figure 5—Alignment Apparatus Connections 


|-F Trimmer Adjustments 


The four trimmers of the two i-f transformers are 
located as shown by Figure 6. Each must be aligned 
to a basic frequency of 460 ke. The last transformer 
must be aligned firstly and the first transformer aligned 
secondly. For such a process, it is necessary to feed 
the output of the Full Range Oscillator to the stages 
in their order of alignment, adjusting the trimmers of 
each transformer and observing the effect at the second 
detector output on the Cathode-Ray Oscillograph. The 
proper point of connection of the Oscillograph is with 
its vertical “high” input terminal attached to the junc- 
ture of R-7 and R-8, as illustrated in Figure 6, and 
with the “0” or ground terminal to the chassis. The 
“Ext. Sync.” terminals of the Oscillograph should be 
connected to the Frequency Modulator as shown by 
Figure 5. A .001 mfd. capacitor installed in series 
with the Oscillator “Ant.” lead will prevent the volt- 
ages of the stage under alignment from becoming upset. 
The vertical “A” amplifier should be “On” for the en- 
suing adjustments and its gain control kept at maxi- 
mum. For each adjustment, the Oscillator output 
must be regulated so that the image obtained on the 
Oscillograph screen will be of the minimum size con- 
venient for accurate observation. Proceed further as 
follows :— 

(a) Place the receiver, Oscillograph and test Oscil- 
lator in operation. Set the receiver range 
switch to Band “A” and tune the station se- 
lector to a point where no interference will be 
encountered from signal pickup or from the 
RCA-6J7 oscillator, removing the tube if neces- 
sary. Set the Oscillograph horizontal “B” am- 
plifier to “Timing” and control its gain so that 
the luminescent spot sweeps a straight line trace 
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completely across the screen. Place the timing 
control to “Int.” Adjust the intensity and 
focusing controls of the Oscillograph to produce 
the correct size and strength of spot. 

(b) Attach the output of the test Oscillator between 
the control grid cap of the RCA-6K7 i-f tube 
and chassis ground as shown typically by Fig- 
ure 5. Tune the Oscillator to 460 ke. and set 
its modulation switch to “On.” Regulate its 
output until the signal produces a wave pattern 
on the Oscillograph screen, adjusting the Oscil- 
lograph controls to give a shape which is con- 
venient for peak indications. Cause the image 
to stand still on the screen by manipulation of 
the frequency and synchronizing controls. Then 
carefully tune the two trimmers C-20 and C-21 
of the second i-f transformer to produce maxi- 
mum amplitude (vertical deflection) of the 
oscillographic image. Under this condition the 
transformer will be sharply resonated to 460 kc. 

(c) The Frequency Modulator should then be placed 
in operation and interconnected with the Full 
Range Oscillator by means of the special 
shielded patch cord. Figure 5 shows the proper 
arrangement. Set the Frequency Modulator 
sweep range switch to its “Lo” position and 
turn the Oscillator modulation switch to “Off.” 
Change the timing control of the Oscillograph 
to “Ext.” and place the range switch to its 
No. 2 position. Then carefully shift the tuning 
of the Oscillator so as to increase its frequency, 
until two distinct and similar waves appear on 
the Oscillograph screen and become exactly co- 
incident at their highest points. This condition 
will be found to occur at an Oscillator setting 
of approximately 540 kc. The curves will be 
identical in shape but appearing in reversed 
positions. Adjust the frequency control of the 
Oscillograph in order to cause the waves to 
conform with the above requirement and to 
make them remain motionless on the screen. 
This will require a setting of approximately 
VY, clockwise rotation of the frequency control. 
The trimmers C-20 and C-21 should then be 
re-adjusted so that the two curves move to- 
gether and become exactly coincident through- 
out their lengths, maintaining the maximum 
amplitude at which this condition can be 
brought about. 

(d) Leaving the equipment connected and adjusted 
as in (c), change the Oscillator output to the 
control grid cap of the RCA-6L7 first detector 
tube. Then adjust the first i-f transformer 
trimmers C-16 and C-17 so that the forward 
and reverse waves appearing on the Oscil- 
lograph coincide throughout their lengths and 
have maximum amplitude. The shape of the 
composite wave obtained from this operation 
is a true representation of the overall tuning 
characteristic of the i-f system. 


R-F Trimmer Adjustments 


Locations of the various antenna, detector and oscil- 
lator coil trimmers are shown by Figure 6. The test 
Oscillator should be removed from connection with 


the i-f system and its output connected to the antenna- 
ground terminals of the receiver. No changes are to 
be made in the connections of the Oscillograph at the 
second detector. During the following adjustments, 
the Oscillator output should be regulated as often as 
is necessary to keep the oscillographic image as low 
as is practically observable. Adherence to this pro: 
cedure will obviate the broadness of tuning that would 
result from a.v.c. action on a stronger signal. Proceed 
with the adjustments as follows:— 


CALIBRATION 


Set the receiver range switch to Band A and rotate 
the station selector until the tuning condenser plates 
are in full mesh (maximum capacitance). Then move 
the main dial pointer until it points exactly to the 
horizontal line at the low frequency end of the Band 
A scale. Correct the setting of the vernier second 
hand pointer to read zero. 


BanD A 


(a) With the receiver range switch in its Band 
A position, tune the station selector until the 
dial pointer is at a reading of 1720 ke. Adjust 
the test Oscillator to 1720 ke. (modulation “On” 
and Frequency Modulator disconnected) and in- 
crease its output to produce a registration on the 
Oscillograph. Carefully align the oscillator, 


detector and antenna trimmers, C-47, C-12 and 
C-3 respectively, so that each brings about 
maximum amplitude of output as shown by the 
wave on the Oscillograph. 


It will be neces- 


(b) 
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sary to have the timing control of the Oscillo- 
graph on “Int.” for this operation. After each 
trimmer has been peaked, the Oscillograph tim- 
ing control should be set to “Ext.” and the 
Frequency Modulator placed into operation 
with its connections to the Oscillator and 
Oscillograph made in accordance with Figure 
5. Turn the modulation switch of the Oscil- 
lator to “Off” and retune the Oscillator (in- 
crease frequency) until the forward and reverse 
waves show on the Oscillograph and become 
coincident at their highest points. Adjust the 
trimmers C-47, C-12 and C-3 again, setting 
each to the point which produces the best coin- 
cidence and maximum amplitude of the wave 
images. 

Remove the Frequency Modulator cable from 
the Oscillator and shift the signal frequency to 
600 ke. Place the modulation switch to “On”. 
Tune the receiver to pick up this signal, disre- 
garding the dial reading at which it is best re- 
ceived. Then insert the Frequency Modulator 
plug and retune the Oscillator (modulation 
“Off’) until the two similar forward and re- 
verse waves appear on the screen. For this 
adjustment, it is advisable to shift the Oscil- 
lator to its 200-400 kc. range using the third 
harmonic of the generated signal in order to 
obtain the desired range of sweep. The oscil- 
lator series trimmer, C-46, should then be ad- 
justed to produce maximum amplitude of the 
images. No rocking will be necessary on the 
station selector inasmuch as the signal frequency 
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Figure 6—Trimmer Locations and Radiotron Socket Voltages 
Measured at 115 Volts A.C—No Signal—Volume Control Maximum 


(Control grid bias on tubes No. 7 and 8 is —20 volts) 
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(a) 


(b) 


(a) 


(b) 


is being ‘“‘wobbled” by the Frequency Modu- 
lator to produce the same effect. After com- 
pleting this adjustment, the trimmer C-47 
should be re-aligned as in (a) to correct for 
any change brought about by the adjustment 
of C-46, 


BAND B 


Advance the receiver range switch to its Band 
B position and tune the station selector to a 
dial reading of 6132 ke. Set the test Oscillator 
to this same frequency (modulation “On” and 
Frequency Modulator disconnected) and in- 
crease its output until a suitable indication is 
apparent on the Oscillograph. The Oscillo- 
graph should be adjusted for “Int.” timing. 
Then adjust the oscillator trimmer, C-45, to the 
point at which maximum amplitude of the 
image is obtained. Two positions will be found 
for this trimmer which gives such a maximum. 
The one of least capacitance is correct and 
should be used. This can be checked by tuning 
the “image” signal, which will be received at 
5212 ke. on the dial if the adjustment of C-45 
has been properly made. An increase in test 
Oscillator output may be necessary for this 
test. Its frequency should not be changed from 
6132 ke. nor any trimmer adjustments made 
on the receiver. 


Return the station selector to the 6132 ke. 
reading and align the detector, and antenna 
coil trimmers, C-11 and C-2 respectively, for 
maximum (peak) output as shown by the Oscil- 
lograph. No further adjustments are to be 
made on this band. 


BAND C 


Turn the range switch of the receiver to its 
Band C position and tune the station selector 
until the dial pointer reads 18,000 ke. Set the 
test Oscillator to the same frequency (modula- 
tion “On” and Frequency Modulator (discon- 
nected) and regulate its output to the level 
required for convenient observation. Adjust 
the trimmer C-43 to the point producing max- 
imum output as indicated on the Oscillograph. 
Check for the presence of the proper “image” 
signal by tuning the receiver to 17,080 ke. The 
18,000 ke. signal of the Oscillator will be re- 
ceived at this point if the adjustment of C-43 
has been properly made by using the position 
of least capacitance which gives maximum re- 
ceiver output. It may be necessary to increase 
the output of the Oscillator in order to get an 
indication of the “image”. No adjustments 
should be made during this check. 

Return the receiver tuning to 18,000 ke., re 
align C-43 if necessary, and then adjust the 
detector and antenna trimmers, C-10 and C-1, 
for maximum signal output as evidenced by the 


oscillographic image. No further adjustments 
are to be made on this band. 
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ALIGNMENT WITH OUTPUT METER 


To align the receiver by means of an output indi- 
cator other than a Cathode-Ray Oscillograph will 
require the use of a standard test Oscillator, such as 
that recommended above, for the source of signals and 
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Figure 7—Universal Power Transformer Connections 


Pri. Res.—7.42 ohms, total 
Sec. Res.—274 ohms, total 


means of indication for the output. The RCA Neon 
Output Indicator, Stock No. 4317, will be found very 
satisfactory for such use. It should be connected 
across the voice coil circuit of the loudspeaker or 
across the output transformer primary. 


I-F Alignment 


Connect the test Oscillator to the control grid cap 
of the i-f tube. Advance the volume control of the 
receiver to its full-on position. Tune the test Oscil- 
lator accurately to 460 ke. and align the trimmers C-20 
and C-21 to give maximum receiver output. Regulate 
the Oscillator output during this adjustment so that 
the output indication is as small as can be conveniently 
observed. After completing the adjustments of these 
trimmers, re-connect the Oscillator so that it will feed 
into the control grid circuit of the RCA-6L7 first 
detector. Then tune the first i-f transformer trim- 
mers C-16 and C-17 for maximum receiver output. 


R-F Alignment 


After completing the i-f adjustments, it is advisable 
to correct the line-up of the circuits ahead of the 
first detector. The test Oscillator should be connected 
to the antenna-ground terminals of the receiver and 
the manual volume control turned to its maximum posi- 
tion. For each adjustment, the Oscillator output 
should be maintained as low as possible in order to 
avoid broadness of tuning which would result from 
a.v.c. action on a stronger signal. 


Band A—This band should be aligned by supplying 
a 1720 ke. signal to the receiver, tuning the station 
selector to a dial reading of 1720 and adjusting the 


trimmers C-47, C-12 and C-3 to produce maximum 
receiver output. The Oscillator should then be shifted 
to 600 ke. and the receiver tuned to resonate this sig- 
nal, disregarding the reading at which it is best received. 
Trimmer C-46 must then be adjusted, simultaneously 
while rocking the station selector backward and for- 
ward through the signal until the maximum output 
results from the combined operations. C-47 should 
be rechecked to assure that its adjustment has not 
changed because of the trimming of C-46. 


Band B—This band must be aligned at 6132 ke. by 
tuning the test Oscillator to such a’frequency and 
turning the station selector to the 6132 ke. dial read- 
ing. Then tune the trimmer C-45 to produce maximum 
receiver output, using the setting. of least capacitance 
which causes same. The presence of the proper 
“image” may be checked by tuning the receiver to 
5212 ke. at which point the 6132 ke. signal will be 
heard if the trimmer C-45 has been properly set to 
the position of least capacitance for maximum (peak) 
output. It may be necessary to increase the Oscillator 
output for this check. No adjustments are to be made. 
Return the station selector to the 6132 ke. dial mark- 
ing and trim capacitors C-11 and C-2 for maximum 


receiver output. No other adjustments are necessary 
on Band B. 


Band C—Change the receiver so that it is oper- 
ative and the dial reads 18,000 kc. on the “C” Band. 
Tune the test Oscillator to this same frequency. Then 
adjust the oscillator trimmer C-43 to produce max- 
imum (peak) output. Two positions of this trimmer 
will be found which conform with this requirement. 
The one of least capacitance is correct. Check for 
the presence of “image” response at 17,080 ke. by 
shifting the receiver tuning. If it is received at such 
a point, the trimmer C-43 has been correctly adjusted 
to the right peak. No adjustments are to be made 


during this check. Tune the receiver back to the 
18,000 kc. dial marking, readjust C-43 if necessary, 
and then tune the detector and antenna capacitors 
C-10 and C-1 for maximum receiver output. No fur- 
ther adjustments are necessary. 


Radiotron Socket Voltages 


The voltage values indicated from the Radiotron 
socket contacts to chassis on Figure 6 will serve to 
assist in the location of causes for faulty operation. 
Each value as specified should hold within + 20% 
when the receiver is normally operative at its rated 
supply voltage. Variations in excess of this limit 
will usually be indicative of trouble in the basic cir- 
cuits. The voltages given are actual operating values 
and do not allow for inaccuracies which may be 
caused by the loading effect of a voltmeter’s internal 
resistance. This resistance should be duly considered 
for all readings. The amount of circuit resistance 
shunting the meter during measurement will deter- 
mine the accuracy to be obtained, the error increas- 
ing as the meter resistance becomes comparable to or 
less than the circuit resistance. For the majority of 
readings, a meter having an internal resistance of 1000 
ohms per volt will be satisfactory when the range 
used for each reading is chosen as high as_ possible 
consistent with good readability. 


Universal Transformer 


The transformer used on some models of this re- 
ceiver is adaptable to several ranges of voltage as given 
under Rating C of Electrical Specifications. Its 
schematic and wiring are shown by Figure 7. Ter- 
minals are provided at the top of the transformer case 
for changing the primary connections to suit the volt- 
age being used. Note that a 110 volt tap is brought 
out separately for supplying a phonograph motor. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


List 


DESCRIPTION Perce 


RECEIVER ASSEMBLIES 

Bracket—High or low frequency tone con- 

trol or volume control mounting bracket. 
Bushing—Variable condenser mounting 

bushing assembly—Package of 3 
Capacitor—Adjustable capacitor—(C46).. 
Capacitor—22 MMfd.—(C9) 
Capacitor—50 MMfd.—(C8) 
Capacitor—115 MMfd.—(C50) 
Capacitor—900 MMfd.—(C31) 
Capacitor—1120 MMfd.—(C37) 
Capacitor—1225 MMfd.—(C44) 
Capacitor—1225 MMfd.—(C26) 
Capacitor—4500 MMfd.—(C58) 
Capacitor—0.005 Mfd.—(C40, C41).... 
Capacitor—0.005 Mfd.—(C33) 
Capacitor—0.01 Mfd.—(C30) 
Capacitor—0.0l1 Mfd.—(C39) 


STOCK DESCRIPTION 
No. 


Capacitor—0.015 Mfd.—(C38) 
Capacitor—0.05 Mfd—(C4, C13, C18, 
23) 


2) 

Capacitor—0.1 Mfd.—(C6) 

Capacitor—0.25 Mfd.—(C32) 

Capacitor—10 Mfd—(C53) 

Capacitor—18 Mfd—(C%54) 

Capacitor Pack—Comprising one 16 Mfd., 
two 10 Mfd., and two 8 Mfd capacitors 
—(C29, C35, C36, C55, C56) 

Clamp—Cable clamp—located near variable 
tuning condenser—Package of 5 

Clamp—Cable clamp—located above: anten- 
na_ terminal 

Clamp—Electrolytic capacitor clamp—for 
BLOCK SL EZIOM tiene tate eee ele cen 


REPLACEMENT PARTS (Continued) 


eae DESCRIPTION et DESCRIPTION 
Coil—Antenna coil—A and C Bands—(L1, Transformer—Power transformer—105-125 
L295. L6, WG Vesna oe cee 2.32 volts—50-60 cycles.........0.- A ioc 
Coil—Antenna coil—B band—(L3, L4, 
CD iOS IT, Memenstenanane elie ereteretane  eatabe haters 1.58 
Coil—Detector coil—A and C bands—(L7, ; Minds ah poe re 
LSscLAI Ei? ClO C2 eae oetace 2.34 Arm—Band indicator operating arm 
Coil——Detector coil—B band—(L9, L10, Ball—Steel ball—-Package of 20 
(C11) AN ce tee ee cen eine 1.62 Clutch—Tuning condenser drive clutch 
Coil—Oscillator coil—A and C bands— assembly—comprising drive shaft, ere 
(L135 oLh15, C43 C47) iin ths cick 6 tists 2.20 ring, spring and washers assembled. . 
Coil—Orcillator coil—B band—(L14, C45). 1.44 Dial—Station selector dial scale 
Compenane Pack—Comprising one 0.015 Drive—Variable tuning condenser drive 
one 0.035 Mfd. capacitor, one 27, complete—less dial scale 
000 ohm and one 8200 ohm resistor— Gear—Vernier pointer drive gear 
(C23 AGS28 RAZR estes vas obese 92 Gear—Spring gear assembly 
Condenser—Three gang variable tuning | Indicator 
condenser—(C5, C14, C48).......... 4.20 Indicator—Band indicator pointer assembly 
Volume Control—(R14): Sin Tas! eattvere wieare 1.30 —comprising indicator, arm, link and 
Tone Control—High frequency tone con- stud 
trol—=( R22) i iG Oe SERRA era 90 
Lead—Shielded lead for antenna......... 40 Lamp—Dial iamp-~ Pickage of 5 
Plate—I. F. or R. F. coil shield locking Screw—No. 6-32-5/32” set screw—for band 
plate with screw—Package of 2........ 12 indicator operating arm—Package of 10.. 
Resistor—Voltage divider resistor—compris- Screw—No. 8-32-5/32”Square head _ set 
ing one 3900 ohm and one 4200 ohm screw—for tuning condenser shaft— 
section——(R31\) R32). sees etc s eu ee 84 Package of 10 
Resistor—Voltage divider resistor—compris- Spring—Band__ indicator 
ing one 50 ohm, one 28 ohm and one spring—Package of 5 
195 ohm section—(R28, R29, R30).. 48 Stud—Band indicator operating arm stud 
Resistor—1000 Ohm—Carbon type—l/, assembly—Package of 5 
Watt—(R2)—Package of 5.......... 1.00 
Resistor—1800 Ohm—Carbon type—l4 MISCELLANEOUS ASSEMBLIES 
Watt—(R15)—Package of 5.......... 1.00 
Resistor—2200 Ohm—Carbon type—l/, Escutcheon—Station selector escutcheon. . 
Watt—(R20)—Package of 5.......0. 1.00 Glass—Station selector dial glass 
Resistor—5600. Ohm—Carbon type—l4 Knob—Station selector knob—Package of 5 
Watt—(R21)—Package of 5.......... 1.00 Knob—Volume control, range switch, tone 
Resistor—10,000 Ohm—Carbon type—1 cont) or power switch nob—Package 
Watt—(R25)—Package of 5.......... 1.10 
Resistor—22,000 Ohm—Carbon type—!4 Ring—Spring retaining ring for station 
Watt—(R16, R17)—Package of 5.. 1.00 selector dial glass—. ackage of 5 
Resistor—3 3,000 Ohm—Carbon type—1/ 10 Soe Raaae eh mounting screw assembly— 
Watt—(R24)—Package of 5.......... . ackage O 
cls) Ohi Caen type—1 hs Screw—No. 8- 32- 7/16” Headless. cupped 
Watt—(R23)—Package of 5.......00. 1.10 int, set pace for knob, Stock #11346— 
Resistor—100,000 Ohm—Carbon type—l4 ackage of 
Watt—(R1, R3, R5, R6)—Package of 5. | 1.00 Springs eiuine spring for knob, stock 
Resistor—150,000 Ohm—Carbon type—l|4 #11347—-Package o 
Watt—(R19)—Package OS see tit aus 1.00 
Se alam es yd Sanat type—l4, REPRODUCER ASSEMBLIES 
att—(R9)—Package of 5.......... : 
SHICIHCCR: P coil GAM iee heer nae "30 asec air cana gaticr wee as esi Melts 
Shield—Radiotron shield.............-. cHps 
Shield—I. F. Transformer shield sig eteiee steve a Bolt—Yoke and core assembly bolt and 
Socket—Dial lamp socket.............. 18 nut 
Socket—4-contact Radiotron socket,...... 1S Bracket—Mounting bracket for output trans- 
Socket—6-contact Radiotron socket ...... 14 former and connector ; 
Spies eee: Radiotron socket....... 1S, crate anaes cable—complete with 
Switch—Low frequency tone control switch female connector 
and power switch—(S11, §13)........ 1.00 Coil—Field Coil—(L22) 
Switch—Range switch (S1, $2, $3, $4, S5, Coil—Neutralizing coil 
56, 57, 58) :59; DLO )iccsaweeeaccenas’ 2.44 Cone—Reproducer cone (L21)—Package 
Terminal—Antenna_ terminal assembly. . 14 of 5 
Transformer—Audio driver transformer— Connector — 4-prong _ female 
UEZ) ba dc sibre eos Hilda nents cto Cea 2.58 socket for reproducer cable 
Transformer—First intermediate frequency Connector—4-prong male connector plug 
transformer—(L16, L17, C16, C17). 2.15 for reproducer 
Transformer—Second intermediate _fre- Clamp—Cone center suspension clamping 
ency transformer—(L18, L19, C20, nut and screw assembly—Package of 5: 
dni, C22, RRS) io. pane oe 3.10 Reproducer—Complete 
Transformer—Power transformer—10§-125- Transfor paw eee transformer—(T3).. 
150-210-250 volts—40-60 cycles........ 5.10 Washer—Binders board “C” washer—used 
Transformer—Power transformer—105-125 to hold field coil securely—Package of 5. 
volts--—25-60 cycles.c's'5 3 j..0t sprees ula 6 ae 7.18 


RCA VICTOR MODEL T 10-3 
Ten-Tube, Three-Band, A-C, Superheterodyne, Table Receiver 
SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


FREQUENCY RANGES 

140 ke — 410 ke. 
540 kc— 1800 kc. 
Raa AC eer Bons Sole ae ues 5700 kc.—18000 kc. 


RADIOTRON COMPLEMENT 


MEERAACOK Tc acu sa wc css Radio-Frequency Amplifier 
cog GA 4 C9 ER RA SO Se ene REO First Detector 
“ey CUO A an ne ae Pet Heterodyne Oscillator 
PEP ROAV-ORT oo ys cwle vice bes Intermediate Amplifier 
(oP RCA-GOHG os. so. Second Detector and A.V.C. 


PowER RATINGS 


MISCELLANEOUS 


Undistorted Output........... Ue Ce ee 8.5 watts 
PraRITVINE UC DU s. qoiaij ac vist wieloreiae oad vs 11.5 watts 


Intermediate Frequency............-..-.seeeee cence 


[STA SS SANS Gi SS a tit Ee. a a Sg Wa 
Be TUMEMOINCE) oi tere ae og crea ee latte fish join el «6, 26 mae oe ob 
Rererecie) DASE oes Ch, Se as ie Wb bw: vw wipe wm slaueieneiede 


ALIGNMENT FREQUENCIES 


Band Mie fetes 150 ke. (osc.), 400 ke. (osc., ant., det.) 
Band Ave aes 600 ke. (osc.), 1720 ke. (osc., ant., det.) 
Band! Cir ae a eee ect 18000 ke. (osc., ant., det.) 
(6) RCAGCoe reo ou. First Audio Amplifier 
(7) RCA-GC yee. oa Audio Driver Amplifier 
(8) RCA-GEGS0. a, aes Power Output Amplifier 
(9) [RCA-GEGi eee rer. os Power Output Amplifier 
(10) ROA S Zeger eee Full Wave Rectifier 
EF ET TCE) he, BO 105—125 volts, 50—60 cycles 
halide! sis, 6, sis 0-00 (anne lO tean ne 105—125 volts, 25—60 cycles 
cate 100—130/140—160/195—250 volts, 40—60 cycles 
Sie fetedel sche sn 4'0'-0.6.@ giatene Piette Grate MIAME ren. site 135 watts 
mendeneaker i). s5 0 tesa Electrodynamic—8 inch 
Voice Coil Impedance....... 2.25 ohms at 400 cycles 
Mri atis vials os 6 & 430 019° 5 AW ERIE Mea ette ern, Yale 460 ke 


uerereree eri, |” SN meet eres a fst Uh 20!% inches 
ah 2 RE PS 8, Dene: ire 175% inches 
eM ii as sin ol char ete oak In eee el esac 133% inches 


A, hathed cu.) ne Soe WARS Ae AOR Sis, Moher 41 pounds 
ee a es 154 inches X 10!% inches X 3Y inches 


GENERAL FEATURES 


This instrument comprises a ten-tube chassis 
mounted ina table type of cabinet. Its tuning ranges 


cover the long wave, standard broadcast, short wave’ 


broadcast, amateur and aviation bands. The follow- 
ing points of design are of particular importance :— 


Metal Radiotrons 

The new metallic tubes are used in the amplifying 
and detecting stages of this receiver. They provide 
distinct advantages over corresponding glass types in a 
number of respects. Their size makes for compact 
chassis design; the metal envelope eliminates need for 
shielding; they are not subject to breakage; microphonic 
tendencies are reduced; bases and sockets are stand- 
ardized for all types; short wave efficiencies are higher; 
and general improvements in operation are gained from 
their use. 
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Tuning Condenser 


The variable tuning condenser is supported by a new 
design of shock-proof mount which has been developed 
by our engineers to prevent chassis vibration from pro- 
ducing audio frequency howl. 


Chassis 


Servicing convenience has been a governing factor 
in the layout of the chassis parts and the associated 
wiring. Each part has been situated so that a minimum 
of wiring is necessary. Adjustments provided by 
means of substantial trimmers are mounted where they 
may be easily reached. Holes are included in the shield 
cans of the r-f coil system for testing the tuning with 
a Tuning Wand. 
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Loudspeaker 


An eight-inch, electrodynamic reproducer unit is 
used to handle the high level output of the receiver. 
The speaker is designed to operate in such manner 
with the acoustics of the cabinet that the best quality 
of reproduction is obtained. Connections from the 
chassis to speaker are made through a plug and con- 
nector, which permits either unit to be removed quickly 
for service. 


Color Band Dial 
The station indicating dial is neatly designed with 


each scale identified by a different color. As the range 
switch is changed from one band to another, an index 
pointer moves so as to point to a short strip of color 
at the lower part of the dial to indicate the band being 
used. The tuning drive ratio is variable by means of 
a push-in clutch arrangement, which gives a 10 to 1 
and 50 to 1 movement of the tuning knob in respect 
to the main dial pointer. A vernier pointer having a 
ratio of 20 to 1 in respect to the main pointer permits 
extremely accurate tuning and logging of the high 
frequency stations. 


CIRCUIT ARRANGEMENT 


The Superheterodyne principle of operation forms 
the basis of the circuit design. A single, tuned r-f 
stage is used ahead of the first detector. The functions 
of oscillator and detector are performed by two sepa- 
rate tubes. One i-f stage is employed and designed 
to operate at 460 kc. The combined second detector 
and a.v.c. stage uses an RCA-6H6 double diode. The 
audio system consists of two single amplifier stages 
working in cascade with a push-pull power output 
stage. The loudspeaker is an electrodynamic ‘type, 
receiving its field supply from the rectifier and filter 
system and simultaneously acting as a filter reactor. 
Full wave rectification is performed in the RCA-5Z3 
tube. The outstanding features of electrical design are 
concerned with the following:— 


Tuned Circuits 


A total of seven circuits are tuned to provide gain 
and selectivity to the incoming signal. The variable 
gang condenser resonates the antenna transformer sec- 
ondary, the detector transformer secondary and the 
oscillator coil. Alignment trimmers are included for 
each of these same circuits. Additional trimmers are 
used on the i-f transformers, tuning both the second- 
aries and primaries to 460 kc. There are separate 
groups of antenna, detector and oscillator coils for each 
of the tuning ranges. They are placed into operation 
by means of a rugged rotary switch. 


First Detector 


This stage has unusually good high frequency mixing 
efhciency. The tube: used, an RCA-6L7, is a new 
hexode type. The signal is supplied to the first control 
grid and the oscillator is fed in on a second control 
grid, a screen grid separating the two. The arrange- 
ment of the grids prevents degenerative difficulties, 
particularly at the higher frequencies. The second 
grid is direct-connected to the cathode of the oscillator 
tube and has no d-c bias. 


Oscillator 


The oscillator circuit is worthy of careful study 
inasmuch as it is different from the type ordinarily 
employed. It has self-stabilizing properties which are 
very advantageous for short wave operation. The 
generated frequency remains substantially constant 
when the circuit is affected by variation of line voltage 
and other similar influences. Output also remains 
uniform over the individual tuning ranges. The 
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switching of the tuning coils is arranged so as to 
short those not in use in order to prevent absorption 
or any reactive effects in the particular band being 
tuned. 


Detector and A.V.C. 


The modulated signal as obtained from the output 
of the i-f system is detected by an RCA-6H6 double 
diode tube. The audio frequency secured by this 
process is passed on to the a-f system for amplification 
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Figure 3—Loudspeaker Wiring 


and final reproduction. The d-c voltage which results 
from detection of the signal, is used for automatic 
volume control. This voltage, which develops across 
resistors R-7 and R-8, is applied as automatic control 
grid bias to the r-f, first detector and i-f tubes through 
suitable resistance-capacitance filter circuits. The sec- 
ond diode of the RCA-6H6 is used to supply residual 
bias for these controlled tubes under conditions of 
little or no signal. This diode, under such conditions, 
draws current, which flows through resistors R-7, R-8 
and R-9, thereby maintaining the desired minimum 
operating bias on such tubes. On application of signal 
energy above a certain level, however, the auxiliary bias 
diode ceases to draw current and the a.v.c. diode takes 
over the biasing function. The cathode and anode of 
the signal-a.v.c. diode have positive potential in respect 
to chassis-ground and cathodes of the a.v.c. controlled 
tubes when no signal is being received. 


= 


Audio System 


Manual volume control of the detected signal is ef- 
fected by an acoustically tapered potentiometer in the 
grid circuit of the first a-f stage. This control has 
tone compensating filters connected to two points 
thereon. These filters effect the correct aural balance 
at different volume settings. A music-speech switch 
(low frequency tone control) is associated with one 
of the compensation filters. The purpose of this con- 
trol is to make speech repreduction more intelligible 
and to reduce hum obtained from stray modulation on 
a carrier. The driver stage of the audio system uses 
an RCA-6C5 which is resistance coupled to the first 
a-f tube and transformer coupled into the push-pull 


power output stage. High-frequency tone control is 
obtained by use of a condenser and variable resistor 
in series across the grids of the output tubes. The field 
coil serves as a reactor in the high voltage filter circuit. 


Rectifier 


The a-c voltage supplied by the power line is stepped 
up by the transformer T-1 and applied to the 5Z3 full 
wave rectifier for production of high voltage d.c. to 
be used for plate and bias supply. Simultaneously, a 
step down takes place in the same transformer to pro- 
vide the low voltage necessary for heaters. The cur- 
rent obtained from the rectifier is thoroughly filtered 
by large capacitors and the field coil reactance. 


SERVICE DATA 


The various diagrams of this booklet contain such 
information as will be needed to isolate causes for de- 
fective operation when such develops. The ratings of 
the resistors, capacitors, coils, etc., are indicated adjacent 
to the symbols signifying these parts on the diagrams. 
Identification titles such as R-3, L-2, C-1, etc., are pro- 
vided for reference between the illustrations and the 
Replacement Parts List. The coils, reactors, and trans- 
former windings are rated in terms of their d-c resis- 
tances only and where the resistance is less than one 
ohm, no rating is given. 


Alignment Procedure 


Ten alignment trimmers are provided in the r-f, 
first detector and oscillator tuning system and four are 
used in the i-f system. All of these are accurately 
adjusted during manufacture and should remain in 
proper alignment unless affected by abnormal condi- 
tions of climate or have been altered by other means. 
Loss of sensitivity, improper tone quality and poor 
selectivity are the usual indications of improper align- 
ment. 

Correct performance of the receiver can only be ob- 
tained when the trimmer adjustments have been made 
by a skilled service man with the use of adequate and 
reliable test equipment. Such apparatus as may be 
required for alignment of this particular instrument is 
illustrated and described on a separate page of this 
booklet. 

Two methods of alignment are applicable. One 
utilizes a Cathode-Ray Oscillograph as a means of out- 
put indication and the other follows former procedure 
where a glow type indicator or meter is used. The 
oscillographic method is much to be preferred, since 
greater accuracy is possible from the type of indication 
afforded. There are no approximations necessary as 
with the meter or aural method, but each adjustment 
can be made with definite precision. Both methods 
are hereinafter outlined so that alignment operations 
may be made according to the equipment available. 

It is wise to determine the necessity for alignment 
as well as the direction of misalignment before making 
adjustments. The RCA Tuning Wand is an instru- 
ment designed particularly for such a purpose. 

The Tuning Wand consists of a bakelite rod having a small 
brass cylinder at one end and a core of finely divided iron 


at the other. It may be inserted into a tuned coil while a signal 
of the normal resonant frequency is being supplied to such 
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coil to obtain an indication of the tuning. Holes are provided 
at the top of the rf shield cans for entrance of the Wand. 
The presence of either end of the Wand will cause a change 
in tuning which will be indicated at the receiver output as 
at increase or decrease in signal level. If there is a decrease 
of output when either end is inserted, the tuning is correct 
and will require no adjustment. However should there be 
an increase of output due to the iron-core and decrease with 
the brass cylinder, an increase in inductance or capacitance 
is indicated as necessary to bring the circuit into line. The 
trimmer involved should therefore be increased accordingly. 
If the brass cylinder end causes an increase in output while 
the iron end causes a decrease, reduction of inductance will 
be necessary to place the circuit in alignment. This is equiva- 
lent to decreasing the trimmer concerned. The following 
tabulation gives the various changes and the adjustments 
required :—- 
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CATHODE-RAY ALIGNMENT 
Equipment 
A standard source of alignment frequencies is re- 
quired. Such a source should consist of an RCA Full 


Range Oscillator, Stock No. 9595. Output indication 
should be by means of an RCA Stock No. 9545 


Cathode-Ray Oscillograph. An RCA Stock No. 9558 
Frequency Modulator will be needed to sweep the gen- 
erated signal and synchronize it with the Oscillograph 
in order to obtain visual representation of the resonant 
characteristic of the circuit being tuned on the cathode- 


ray fluorescent screen. 
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Figure 5—Alignment Apparatus Connections 


I-F Trimmer Adjustments 


The four trimmers of the two i-f transformers are 
located as shown by Figure 6. Each must be aligned 
to a basic frequency of 460 ke. The last transformer 
must be aligned firstly and the first transformer aligned 
secondly. For such a process, it is necessary to feed 
the output of the Full Range Oscillator to the stages 
in their order of alignment, adjusting the trimmers of 
each transformer and observing the effect at the second 
detector output on the Cathode-Ray Oscillograph. The 
proper point of connection of the Oscillograph is with 
its vertical “high” input terminal attached to the junc- 
ture of R-7 and R-8, as illustrated in Figure 6, and 
with the “0” or ground terminal to the chassis. The 
“Ext. Sync.” terminals: of the Oscillograph should be 
connected to the Frequency Modulator as shown by 
Figure 5. A .001 mfd. capacitor installed in series 
with the Oscillator “Ant.” lead will prevent the volt- 
ages of the stage under alignment from becoming upset. 
The vertical “A” amplifier should be “On” for the en- 
suing adjustments and its gain control kept at maxi- 
mum. For each adjustment, the Oscillator output 
must be regulated so that the image obtained on the 
Oscillograph screen will be of the minimum size con- 
venient for accurate observation. Proceed further as 
follows :— 

(a) Place the receiver, Oscillograph and test Oscil- 
lator in operation. Set the receiver range 
switch to Band “A” and tune the station se- 
lector to a point where no interference will be 
encountered from signal pickup or from the 
RCA-6}7 oscillator, removing the tube if neces- 
sary. Set the Oscillograph horizontal ““B” am- 
plifier to “Timing” and control its gain so that 
the luminescent spot sweeps a straight line trace 


completely across the screen. Place the timing 
control to “Int.” Adjust the intensity and 
focusing controls of the Oscillograph to produce 
the correct size and strength of spot. 

(b) Attach the output of the test Oscillator between 
the control grid cap of the RCA-6K7 i-f tube 
and chassis ground as shown typically by Fig- 
ure 5. Tune the Oscillator to 460 ke. and set 
its modulation switch to “On.” Regulate its 
output until the signal produces a wave pattern 
on the Oscillograph screen, adjusting the Oscil- 
lograph controls to give a shape which is con- 
venient for peak indications. Cause the image 
to stand still on the screen by manipulation of 
the frequency and synchronizing controls. Then 
carefully tune the two trimmers C-20 and C-21 
of the second i-f transformer to produce maxi- 
mum amplitude (vertical deflection) of the 
oscillographic image. Under this condition the 
transformer will be sharply resonated to 460 kc. 

(c) The Frequency Modulator should then be placed 
in operation and interconnected with the Full 
Range Oscillator by means of the special 
shielded patch cord. Figure 5 shows the proper 
arrangement. Set the Frequency Modulator 
sweep range switch to its “Lo” position and 
turn the Oscillator modulation switch to “Off.” 
Change the timing control of the Oscillograph 
to “Ext.” and place the range switch to its 
No. 2 position. Then carefully shift the tuning 
of the Oscillator so as to increase its frequency, 
until two distinct and similar waves appear on 
the Oscillograph screen and become exactly co- 
incident at their highest points. This condition 
will be found to occur at an Oscillator setting 
of approximately 540 kc. The curves will be 
identical in shape but appearing in reversed 
positions. Adjust the frequency control of the 
Oscillograph in order to cause the waves to 
conform with the above requirement and to 
make them remain motionless on the screen. 
This will require a setting of approximately 
Vy clockwise rotation of the frequency control. 
The trimmers C-20 and C-21 should then be 
re-adjusted so that the two curves move to- 
gether and become exactly coincident through- 
out their lengths, maintaining the maximum 
amplitude at which this condition can be 
brought about. 

(d) Leaving the equipment connected and adjusted 
as in (c), change the Oscillator output to the 
control grid cap of the RCA-6L7 first detector 
tube. Then adjust the first i-f transformer 
trimmers C-16 and C-17 so that the forward 
and reverse waves appearing on the Oscil- 
lograph coincide throughout their lengths and 
have maximum amplitude. The shape of the 
composite wave obtained from this operation 
is a true representation of the overall tuning 
characteristic of the i-f system. 


R-F Trimmer Adjustments 


Locations of the various antenna, detector and oscil- 
lator coil trimmers are shown by Figure 6. The test 
Oscillator should be removed from connection with 
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the i-f system and its output connected to the antenna- 
ground terminals of the receiver. No changes are to 
be made in the connections of the Oscillograph at the 
second detector. During the following adjustments, 
the Oscillator output should be regulated as often as 
is necessary to keep the oscillographic image as low 
as is practically observable. Adherence to this pro- 
cedure will obviate the broadness of tuning that would 
result from a.v.c. action on a stronger signal. Proceed 
with the adjustments as follows:— 


CALIBRATION 


Set the receiver range switch to Band A and rotate 
the station selector until the tuning condenser plates 
are in full mesh (maximum capacitance). Then move 
the main dial pointer until it points exactly to the 
horizontal line at the low frequency end of the Band 
A scale. Correct the setting of the vernier second 
hand pointer to read zero. 


BAND A 


(a) With the receiver range switch in its Band 
A position, tune the station selector until the 
dial pointer is at a reading of 1720 ke. Adjust 
the test Oscillator to 1720 ke. (modulation “On” 
and Frequency Modulator disconnected) and in- 
crease its output to produce a registration on the 
Oscillograph. Carefully align the oscillator, 
detector and antenna trimmers, C-47, C-12 and 
C-3 respectively, so that each brings about 
maximum amplitude of output as shown by the 
wave on the Oscillograph. It will be neces- 
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sary to have the timing control of the Oscillo- 
graph on “Int.” for this operation. After each 
trimmer has been peaked, the Oscillograph tim- 
ing control should be set to “Ext.” and the 
Frequency Modulator placed into operation 
with its connections to the Oscillator and 
Oscillograph made in accordance with Figure 
5. Turn the modulation switch of the Oscil- 
lator to “Off” and retune the Oscillator (in- 
crease frequency) until the forward and reverse 
waves show on the Oscillograph and become 
coincident at their highest points. Adjust the 
trimmers C-47, C-12 and C-3 again, setting 
each to the point which produces the best coin- 
cidence and maximum amplitude of the wave 
images. 

(b) Remove the Frequency Modulator cable from 
the Oscillator and shift the signal frequency to 
600 ke. Place the modulation switch to “On”. 
Tune the receiver to pick up this signal, disre- 
garding the dial reading at which it is best re- 
ceived. Then insert the Frequency Modulator 
plug and retune ‘the Oscillator (modulation 
“Off”) until the two similar forward and re- 
verse waves appear on the screen. For this 
adjustment, it is advisable to shift the Oscil- 
lator to its 200-400 ke. range using the third 
harmonic of the generated signal in order to 
obtain the desired range of sweep. The oscil- 
lator series trimmer, C-46, should then be ad- 
justed to produce maximum amplitude of the 
images. No rocking will be necessary on the 
station selector inasmuch as the signal frequency 
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(a) 


(b) 


(a) 


(b) 


is being “wobbled” by the Frequency Modu- 
lator to produce the same effect. After com- 
pleting this adjustment, the trimmer C-47 
should be re-aligned as in (a) to correct for 
any change brought about by the adjustment 
of C-46. 


BAND X 


Disconnect the Frequency Modulator and tune 
the test Oscillator (Modulation “On”) to 400 
kc. Place the receiver range switch to its Band 
X position and tune the station selector to 400 
ke. Turn Oscillograph timing control to “Int.” 
Then align trimmers C-45, C-11 and C2 for 
maximum indication at the Oscillograph. Place 
the Frequency Modulator in operation and 
attach it to the test Oscillator. Change the 
Oscillograph timing to “Ext.” Increase Oscil- 
lator frequency (Modulation “Off”) until the 
forward and reverse waves appear and become 
coincident at their highest point, approximately 
at 462 kc. These images may be made to 
remain stationary by manipulation of the Oscil- 
lograph range switch (No. 2 position) and 
frequency control (mid-position). Readjust 
trimmers C-45, C-11 and C-2 to give maximum 
amplitude and complete coincidence of the 
waves. 

Change the test Oscillator to 150 ke. (Fre- 
quency Modulator disconnected). Tune this 
signal on the receiver, disregarding the dial read- 
ing at which it is best received. Then inter- 
connect the Frequency Modulator and Oscil- 
lator. Retune the latter to the point at which 
the two similar waves appear on the screen. 
Adjust trimmer C-61 for maximum amplitude 
of the waves. Rocking of the tuning condenser 
will not be necessary for this operation as such 
is duplicated by the Frequency Modulator. Re- 
align C-45 as in (a) to correct for any error 
caused by the adjustment of C61. 


Banp C 


Turn the range switch of the receiver to its 
Band C position and tune the station selector 
until the dial pointer reads 18,000 ke. Set the 
test Oscillator to the same frequency (modula- 
tion “On” and Frequency Modulator discon- 
nected) and regulate its output to the level 
required for convenient observation. Adjust 
the trimmer C-43 to the point producing max- 
imum output as indicated on the Oscillograph. 
Check for the presence of the proper “image” 
signal by tuning the receiver to 17,080 ke. The 
18,000 kc. signal of the Oscillator will be re- 
ceived at this point if the adjustment of C-43 
has been properly made by using the position 
of least capacitance which gives maximum re- 
ceiver output. It may be necessary to increase 
the output of the Oscillator in order to get an 
indication of the “image”. No adjustments 
should be made during this check. 

Return the receiver tuning to 18,000 ke., re- 
align C-43 if necessary, and then adjust the 
detector and antenna trimmers, C-10 and C-1, 
for maximum signal output as evidenced by the 
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oscillographic image. No further adjustments 
are to be made on this band. 


ALIGNMENT WITH OUTPUT METER 


To align the receiver by means of an output indi- 
cator other than a Cathode-Ray Oscillograph will 
require the use of a standard test Oscillator, such as 
that recommended above, for the source of signals and 
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Figure 7—Universal Power Transformer Connections 
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Pri. Res.—7.42 ohms, total 
Sec. Res.—274 ohms, total 


means of indication for the output. The RCA Neon 
Output Indicator, Stock No. 4317, will be found very 
satisfactory for such use. It should be connected 
across the voice coil circuit of the loudspeaker or 
across the output transformer primary. 


I-F Alignment 


Connect the test Oscillator to the control grid cap 
of the i-f tube. Advance the volume control of the 
receiver to its full-on position. Tune the test Oscil- 
lator accurately to 460 kc. and align the trimmers C-20 
and C-21 to give maximum receiver output. Regulate 
the Oscillator output during this adjustment so that 
the output indication is as small as can be conveniently 
observed. After completing the adjustments of these 
trimmers, re-connect the Oscillator so that it will feed 
into the control grid circuit of the RCA-6L7 first 
detector. Then tune the first i-f transformer trim- 
mers C-16 and C-17 for maximum receiver output. 


R-F Alignment 


After completing the i-f adjustments, it is advisable 
to correct the line-up of the circuits ahead of the 
first detector. The test Oscillator should be connected 
to the antenna-ground terminals of the receiver and 
the manual volume control turned to its maximum posi- 
tion. For each adjustment, the Oscillator output 
should be maintained as low as possible in order to 
avoid broadness of tuning which would result from 
a.v.c. action on a stronger signal. 


Band A—This band should be aligned by supplying 
a 1720 ke. signal to the receiver, tuning the station 
selector to a dial reading of 1720 and adjusting the 
trimmers C-47, C-12 and C-3 to produce maximum 
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receiver output. The Oscillator should then be shifted 
to 600 kc. and the receiver tuned to resonate this sig- 
nal, disregarding the reading at which it is best received. 
Trimmer C-46 must then be adjusted, simultaneously 
while rocking the station selector backward and for- 
ward through the signal until the maximum output 
results from the combined operations. (C-47 should 
be rechecked to assure that its adjustment has not 
changed because of the trimming of C-46. 

Band X—This band must be aligned at 400 ke. and 
150 ke. Tune the test Oscillator to 400 ke. and turn 
the receiver dial to the same reading. Adjust trim- 
mers C-45, C-11 and C-2 for maximum (peak) receiver 
output. Then shift the Oscillator to 150 ke. and tune 
the receiver to pick up this signal, disregarding the dial 
reading at which it is best received. Adjust trimmer 
C-61, simultaneously rocking the tuning condenser 
backward and forward through the signal, until max- 
imum receiver output results from the combined oper- 
ations. Repeat the alignment of C-45 as above to 
correct for any change which may have been caused 
by the adjustment of C-61. 

Band C—Change the receiver so that it is oper- 
ative and the dial reads 18,000 ke. on the ““C” Band. 
Tune the test Oscillator to this same frequency. Then 
adjust the oscillator trimmer C-43 to produce max- 
imum (peak) output. Two positions of this trimmer 
will be found which conform with this requirement. 
The one of least capacitance is correct. Check for 
the presence of “image” response at 17,080 ke. by 
shifting the receiver tuning. If it is received at such 
a point, the trimmer C-43 has been correctly adjusted 
to the right peak. No adjustments are to be made 
during this check. Tune the receiver back to the 
18,000 kc. dial marking, readjust C-43 if necessary, 


and then tune the detector and antenna capacitors 
C-10 and C-1 for maximum receiver output. No fur- 
ther adjustments are necessary. 


Radiotron Socket Voltages 


The voltage values indicated from the Radiotron 
socket contacts to chassis on Figure 6 will serve to 
assist in the location of causes for faulty operation. 
Each value as specified should hold within + 20% 
when the receiver is normally operative at its rated 
supply voltage. Variations in excess of this limit 
will usually be indicative of trouble in the basic cir- 
cuits. The voltages given are actual operating values 
and do not allow for inaccuracies which may be 
caused by the loading effect of a voltmeter’s internal 
resistance. This resistance should be duly considered 
for all readings. The amount of circuit resistance 
shunting the meter during measurement will deter- 
mine the accuracy to be obtained, the error increas- 
ing as the meter resistance becomes comparable to or 
less than the circuit resistance. For the majority of 
readings, a meter having an internal resistance of 1000 
ohms per volt will be satisfactory when the range 
used for each reading is chosen as high as possible 
consistent with good readability. 


Universal Transformer 


The transformer used on some models of this re- 
ceiver is adaptable to several ranges of voltage as given 
under Rating C of Electrical Specifications. Its 
schematic and wiring are shown by Figure 7. Ter- 
minals are provided at the top of the transformer case 
for changing the primary connections to suit the volt- 
age being used. Note that a 110 volt tap is brought 
out separately for supplying a phonograph motor. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


STocK List 


i. DESCRIPTION Parca 
RECEIVER ASSEMBLIES 

4427 | Bracket—High or low frequency tone con- 
trol or volume control mounting bracket. | $0.18 

5237 | Bushing—Variable condenser mounting 
bushing assembly—Package of 3........ 43 
11223 | Capacitor—Adjustable capacitor (C46).... 46 
5241 | Capacitor—Adjustable capacitor (C61).... 40 
11292 | Capacitor—22 MMfd. (C9)...........-. 24 
11289 | Capacitor—s0 MMfd. (C8).........005. 26 
11291 | Capacitor—115 MMfd. (C50)........... .24 
11290 | Capacitor—400 MMfd. (C60)........... hi 
11269 | Capacitor—800 MMfd. (C59)........-.. 30 
3784 | Capacitor—900 MMfd. (C31)........... 30 
11316 | Capacitor—1225 MMfd. (C26).......... 40 
11287 | Capacitor—4500 MMfd. (C58)...... Bo 30 
5107 | Capacitor—.0025 Mfd. (C62, C63) ...... 16 
4907 | Capacitor—0.005 Mfd. (C40, C41)...... 38 
4868 | Capacitor—0.005 Mfd. (C33)........... .20 
4624 | Capacitor—0.01 Mfd. (C30)..........4. 54 
4937 | Capacitor—0.01 Mfd. (C39)............ yb) 
11315 | Capacitor—0.015 Mfd. (C38)........... .20 


4836 | Capacitor—0.05 Mfd. (C4, C13, C18, C23) .30 


STOCK LIsT 
er DESCRIPTION Price 


4885 | Capacitor—0.1 Mfd. (C7, C19, C27, C52). | $0.28 


4841 | Capacitor—0.1 Mfd. (C6).............. ey! 
5270: | Capacitor —0.25) Mid. (C32) env... nw es vis 25 
11203 | Capacitor—10 Mfd. (C53)............. 1.18 
§212 | Capacitor—18 Mfd. (C54)............. 1.16 


11215 | Capacitor pack—Comprising one 16 Mfd., 
two 10 Mfd., and two 8 Mfd. capacitors 


(0297-635 “Ci6, ChE MCs Gle. a 3.85 
11201 | Clamp—Cable clamp—located near variable 

tuning condenser—Package of 5....... .20 
11272 | Clamp—Cable clamp—located above an- 

tenoa .tertiinal ty, 5. uutuer eos scores cielo .6 .10 
4693 | Clamp—Electrolytic capacitor clamp—for 

BLOCK RLS Sothern selene Site ee iad oat a> AS 
5215 | Coil—Antenna coil—A and C bands (L1, 

jbo eh Ball Ws © all Otc 9 easier Yh bea a Ne ae 2.32 


11325 | Coil—Antenna coil—X band (L3, L4, C2) 1.56 
5216 | Coil—Detector coil—A and C bands (L7, 

LS UL aLi2iGloy: Gi) eee Va sece ek 2.34 

11326 | Coil—Detector coil—X band (L9, L10, C11) 1.60 
5217 | Coil—Oscillator coil—A and C bands (L13, 

DTSMOAI SE CHT) hale hes co ie 2.20 


REPLACEMENT PARTS (Continued) 


DESCRIPTION 


pene Pack—Comprising one 0.015 

d., one 0.035 Mfd. capacitor, one 27, 
000 ohm and one 8200 ohm resistor— 
(C25, C28, R12, R13) 

Condenser—Three gang variable tuning 
condenser—(C5, C14, C48) 

Volume Control—(R14)......... oreloats 

Tone Control—High frequency tone con- 
trol— (R22) 


Lead—Shielded lead for antenna 

Plate—I. F. or R. F. coil shield locking 
plate with screw—Package of 2 

Resistor—Voltage divider resistor—compris- 
ing one 3900 ohm and one 4200 ohm 
section—(R31, R32) 

Resistor—Voltage divider resistor—compris- 
ing one 50 ohm, one 28 ohm and one 
195 ohm section—(R28, R29, R30).... 

Resistor—1000 Ohm—Carbon type—!l4 
Watt—(R2)—Package of 5 

Resistor —18( Ohm—Carbon 
Watt—(R1L5)—Package of 5 

Resistor—2200 Ohm—Carbon 
Watt—(R20)—Package of 5 

Resistor—5600 Ohm—Carbon 
Watt—(R21)—Package of 5 

Resistor—10,000 Ohm—Carbon 
Watt—(R25)—Package of 5 

Resistor—22,000 Ohm—Carbon 
Watt—(R16, R17)—Package of 5.... 

Resistor—3 3,000 Ohm—Carbon type—1/10 
Watt—(R24)—Package of 5 

Resistor—33,000 Ohm—Carbon type—1l 
Watt—(R23)—Package of 5 

Resistor—100,000 Ohm—Carbon type—l4 
Watt—(R1, R3, R5, R6)—Package of 5. 

Resistor—150,000 Ohm—Carbon type—!4 
Watt—(R19)—Package of 5 

Resistor—2.2 Megohms—Carbon type—!4 
Watt—(R9)—Package of 5 

Shield—R. F. coil shiel 

Shield—Radiotron shield 

Shield—I. F. Transformer shield 

Socket—Dial lamp socket 

Socket—4-contact Radiotron socket 

Socket—6-contact Radiotron socket 

Socket—7-contact Radiotron socket 

Switch—Low frequency tone control switch 
and power switch—(S11, $13) 

Switch—Range switch (S1, $2, $3, $4, S5, 
S6, S7, $8, S9, $10) 

Terminal—Antenna terminal assembly.... 

Transformer—Audio driver transformer— 
(T2) 

Transformer—First intermediate frequency 
transformer—(L16, L17, C16, C17) wits 

Transformer—Second intermediate fre- 

vee A transformer—(L18, L19, C20, 

24.072, RF. REI tae. 

Transformer—Power transformer—105-125- 
150-210-250 volts—40-60 cycles..... eens 

Transformer—Power transformer—105-125 
volts—25-60 cycles 


DRIVE ASSEMBLIES 
Arm—Band indicator operating arm 
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DESCRIPTION 


Ball—Steel balli—Package of 20 

Clutch—Tuning condenser drive clutch 
assembly—comprising drive shaft, balls, 
ring, spring and washers assembied.... 

Dial—Station selector dial scale 

Drive—Variable tuning condenser drive 
complete—less dial scale 

Gear—Vernier pointer drive gear 

Gear—Spring gear assembly 

Indicator 

Indicator—Band indicator pointer assembly 
aoe indicator, arm, link and 
stu 


Lamp—Dial lamp—Package of 5 

Screw—No. 6-32-5/32” set screw—for band 
indicator operating arm—Package of 10.. 

Screw—No. 8-32-5/32”Square head set 
screw—for tuning condenser shaft— 
Package of 10 

Spring—Band indicator 
spring—Package of 5 

Stud—Band indicator operating arm stud 
assembly—Package of 5 


MISCELLANEOUS ASSEMBLIES 


Escutcheon—Station selector escutcheon.... 

Glass—Station selector dial glass 

Knob—Station selector knob—Package of 5 

Knob—Volume control, range switch, tone 
oar or power switch knob—Package 
of 5 

Ring—Spring retaining ring for station 
selector dial glass—Package of 5 

Screw—Chassis mounting screw assembly— 
Package of 4 

Screw—No. 8-32-7/16" Headless. cupped 
oint, set screw for knob, Stock #11346— 


REPRODUCER ASSEMBLIES 


Board—Terminal board with two lead wire 


nut 
Bracket—Mounting bracket for output trans- 
former and connector 
Cable—Reproducer cable—complete with 
female connector 


Connector — 4-prong _ female 
socket for reproducer cable 
Connector—4-prong male connector plug 
for reproducer : 
Clamp—Cone center suspension clamping 
nut and screw assembly—Package of 5.. 
Reproducer—Complete 
Transformer—Output transformer—(T3).. 
Washer—Binders board “C” washer—use 
to hold field coil securely—Package of 5. 


RCA VICTOR MODEL T 11-8 
Eleven-Tube, Three-Band, A-C, Superheterodyne Table Receiver 


SERVICE NOTES 


Electrical Specifications 


FREQUENCY RANGES 


a) Ga ee 140 kc— 410 ke. 
Ge socio ty oboe vie vs 540 ke.— 1,800 ke. 
gia! (CSS As lee) ere a 5700 kc 18,000. ke. 
Intermediate Frequency ...-.------e rece eee ee ees 
RADIOTRON COMPLEMENT 

ME NOACGK To. vsle Sees Radio-Frequency Amplifier 
7) GIGS bt EPO eee First Detector 
(oy (06a lly eee ee Heterodyne Oscillator 
(CO) DA GINS So EP a Intermediate Amplifier 
(PMR CA-GHG. 3.2... Second Detector and A.V.C. 
Power SupPLyY RATINGS 

TALS SS eee ee eraser etre eran ar eee 
PEA Ta Ma Rh axl aie see VR ee te ob HSER 
MRC eRe alae hs os a dui sa old aw hare oe Ree uoas 
Power Output RATINGS 

restarted Output... 6.2. cece eee cae 8.5 watts 
Ripe, Outpt san et ee ees 11.5 watts 


Ee gk Nay oes ply Cun Helene wae hee 
Prieient (Net) id. sii + toe Shee ree 
Beetohe (Shipping) 2.3 < sa wets bln lh ht ee Few mele erage a 


er esie ase  LDimChSlOOS= aoa os we 2 eee ete ee 6 Fete ee ale 


ALIGNMENT FREQUENCIES 


Batid Xin a ss 150 ke. (osc.), 400 kc. (osc., ant., det.) 
Band A...600 kc. (osc.j, 1,720 kc. (osc., ant., det.) 
Diaticnte ee hws 3 Sc thus. 18,000 ke. (osc., ant., det.) 
Neve Ce Oe ORRIN ee a od 460 kc. 
COV ARCAPO Seis ye oe a First Audio Amplifier 
1G WMA OY. Bes aoe Audio Driver Amplifier 
(COPRROA-OEG cou ake seen Power Output Amplifier 
(OIRO Ol Wena. - 554 Power Output Amplifier 
NG 88 GW, oy Sc aa ee Full Wave Rectifier 
(i) NR O96 io) bh I arias ae Tuning Indicator 


ho | Blgae ee eaaanae 105-125 volts, 50-60 cycles, 130 watts 
>) Sr 105-125 volts, 25-60 cycles, 135 watts 


LOUDSPEAKER 
Se eer Pek sey? 4s Sv. « 2 Ae 8-inch Electrodynamic 
Voice Coil Impedance....... 21% ohms at 400 cycles 


Ree Cees glee aie hee kb x oe 2375 inches 
vn cg he Sat Al sacl LS Bane Aner fh Se ar 17 inches 
I AA ees oe ee hb why 1344 inches 


pounds 


er Fee Sas hk din eae es 604 pounds 
th eects ea Re 1514 inches x 10'4y inches x 3/2 inches 


GENERAL FEATURES 


This instrument comprises an eleven-tube chassis 
mounted in a table type of cabinet. Its tuning ranges 
cover the long wave, standard broadcast, short wave 
broadcast, amateur and aviation bands. The follow- 
ing points of design are of particular importance: 


Metal Radiotrons 


The new metal tubes are used in the radio receiver 
for amplifying and detecting purposes. These tubes 
make possible a greater range of stable amplification 
not previously attainable with corresponding glass 
types. Their metal envelopes form a perfect electro- 
static and electromagnetic shield, precluding the 
former necessity for elaborate shielding by means of 
cans. The metal tubes are especially adaptable to 
the modern, extended-range receivers because of their 
efficient shielding and their favorable internal char- 
acteristics. 


Tuning Condenser 


The variable tuning condenser is supported by a 
new design of shock-proof mount which has been de- 
veloped by our engineers to prevent chassis vibration 
from producing audio frequency howl. 


Chassis 


Servicing convenience has been a governing factor 
in the layout of the chassis parts and the associated 
wiring. Each part has been situated so that a mint 
mum of wiring is necessary. Adjustments provided by 
means of substantial trimmers are mounted where 
they may be easily reached. Holes are included in the 
shield cans of the r-f coil system for testing the tuning 
with a Tuning Wand. 
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Loudspeaker 

An eight-inch, electrodynamic reproducer unit is 
used to handle the high level output of the receiver. 
The speaker is designed to operate in such manner 
with the acoustics of the cabinet that the best quality 
of reproduction is obtained. Connections from the 
chassis to speaker are made through a plug and con- 
nector, which permits either unit to be removed 
quickly for service. 


Color Band Dial 


The station indicating dial is neatly designed with 
each scale identified by a different color. As the range 
switch is changed from one band to another, an index 
pointer moves so as to point to a short strip of color 
at the lower part of the dial to indicate the band 
being used. A push-in clutch arrangement gives a 
10-to-l or 50-to-1 drive ratio. The vernier pointer has 
a ratio of 20-to-1 with respect to the main pointer. 


CIRCUIT ARRANGEMENT 


The Superheterodyne principle of operation torms 
the basis of the circuit design. A single, tuned r-f 
stage is used ahead of the first detector. The functions 
of oscillator and detector are performed by two sepa- 
rate tubes. One i-f stage is employed and designed 
to operate at 460 kc. The combined second detector 
and a.v.c. stage uses an RCA-6H6 double diode. The 
audio system consists of two single amplifier stages 
working in cascade with a push-pull power output 
stave. The loudspeaker is an electrodynamic type, 
receiving its field supply from the rectifier and filter 
system and simultaneously acting as a filter reactor. 
Full wave rectification is performed in the RCA-5Z3 
tube. The outstanding features of electrical design are 
concerned with the following: 


Tuned Circuits 


A total of seven circuits are tuned to provide gain 
and selectivity to the incoming signa!. The variable 
gang condenser resonates the antenna transformer 
secondary, the detector transformer secondary and 
the oscillator coil. Alignment trimmers are included 
for each of these same circuits. Additional trimmers 
are used on the if transformers, tuning both the 
secondaries and primaries to 460 kc. There are sepa- 
rate groups of antenna, detector and oscillator coils 
for each of the tuning ranges. They are placed into 
operation by means of a rugged rotary switch. 


First Detector 


This stage has unusually good high frequency mix- 
ing efficiency. The tube used, an RCA-6L7, is a new 
hexode type. The signal is supplied to the first con- 
trol grid and the oscillator is fed in on a second con- 
trol grid, a screen grid separating the two. The ar- 
rangement of the grids prevents degenerative diffi- 
culties, particularly at the higher frequencies. The 
second grid is direct-connected to the cathode of the 
oscillator tube and has no d-c bias. 


Oscillator 


The oscillator circuit is worthy of careful study 
inasmuch as it is different from the type ordinarily 
employed. It has self-stabilizing properties which are 
very advantageous for short wave operation. The 
generated frequency remains substantially constant, 
the circuit being unaffected by variation of line volt- 
age and other similar influences. Output also remains 
uniform over’ the individual tuning ranges. The 
switching of the tuning coils is arranged so as to 
short those not in use in order to prevent absorption 


or any reactive effects in the particular band being 
tuned. 


Detector and A.V.C. 


The modulated signal as obtained from the output 
of the i-f system is detected by an RCA-6H6 double 
diode tube. The audio frequency secured by this 
process 1s passed on to the a-f system for amplification 
and final reproduction. The d-c voltage which results 
from detection of the signal, is used for automatic 
volume control. This voltage, which develops across 
resistors R-7 and R-8, is applied as automatic control 
grid bias to the r-f, first detector and i-f tubes through 
suitable resistance-capacitance filter circuits. The sec- 
ond diode of the RCA-6H6 is used to supply residual 
bias for these controlled tubes under conditions of 
little or no signal. This diode, under such conditions, 
draws current, which flows through resistors R-7, R-8 
and R-9, thereby maintaining the desired minimum 
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Figure 3—Loudspeaker Wiring 


operating bias on such tubes. On application of signal 
energy above a certain level, however, the auxiliary 
bias diode ceases to draw current and the a.v.c. diode 
takes over the biasing function. The cathode and 
anode of the signal-a.v.c. diode have positive potential 
in respect to chassis-ground and cathodes of the a.v.c. 
controlled tubes when no signal is being received. 


Audio System 

Manual volume control of the detected signal is ef- 
fected by an acoustically tapered potentiometer in the 
grid circuit of the first a-f stage. This control has 
tone compensating filters connected to two points 
thereon. These filters effect the correct aural balance 
at different volume settings. A music-speech switch 
(low frequency tone control) is associated with one 
of the compensation filters. The purpose of this con- 
trol is to make speech reproduction more intelligible 
and to reduce hum obtained from stray modulation on 
a carrier. The driver stage of the audio system uses an 
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RCA-6C5 which is resistance coupled to the first af 
tube and transformer coupled into the push-pull 
power output stage. 


Tuning Indicator 


A cathode-ray tube is used as a means of visually 
indicating when the receiver is accurately tuned to 
the incoming signal. This tube is of new design and 
comprises an amplifier section and a cathode-ray 


section built in the same glass envelope. The cathode- 
ray section consists of a conically shaped luminescent 
screen, upon which a pattern is formed by an effect 
of the detected signal after said effect has been ampli- 
fied by the amplifier section which is fed from the 
detector diode circuit. The size of the pattern is de- 
termined by the strength of the signal voltage, so that 
any change of tuning may be readily observed in 
order to facilitate tuning to exact resonance. 


SERVICE DATA 


The various diagrams of this booklet contain such 
information as will be needed to isolate causes for de- 
fective operation when such develops. The ratings of 
the resistors, capacitors, coils, etc., are indicated adja- 
cent to the symbols signifying these parts on the 
diagrams. Identification titles such as R-3, L-2, Cl, 
etc., are provided for reference between the illustra- 
tions and the Replacement Parts List. The coils, 
reactors, and transformer windings are rated in terms 
of their d-c resistances only. Ratings of less than one 
ohm are generally omitted. 


Alignment Procedure 


Eleven alignment trimmers are provided in the rt 
first detector and oscillator tuning system and four 
are used in the i-f system. All of these are accurately 
adjusted during manufacture and should remain in 
proper alignment unless affected by abnormal condi- 
tions of climate or have been altered by other means. 
Loss of sensitivity, improper tone quality and poor 
selectivity are the usual indications of improper align 
ment. 

Correct performance of the receiver can only be 
obtained when the trimmer adjustments have been 
made by a skilled service man with the use of ade- 
quate and reliable test equipment. Such apparatus as 
may be required for alignment of this particular 
instrument is illustrated and described on a separate 
page of this booklet. 

Two methods of alignment are applicable. One 
utilizes a Cathode-Ray Oscillograph as a means of 
output indication and the other follows former pro- 
cedure where a glow type indicator or meter is used. 
The oscillographic method is much to be preferred, 
since greater accuracy is possible from the type of 
indication afforded. There are no approximations 
necessary as with the meter or aural method, but 
each adjustment can be made with definite precision. 
Both methods are hereinafter outlined so that align- 
ment operations may be made according to the equip- 
ment available. 

It is wise to determine the necessity for alignment 
as well as the direction of misalignment before mak- 
ing adjustments. The RCA Tuning Wand is an 
instrument designed particularly for such a purpose. 

The Tuning Wand consists of a bakelite rod having a small 
brass cylinder at one end and a core of finely divided iron 
at the other. It may be inserted into a tuned coil while a 
signal of the normal resonant frequency is being supplied to 
such coil to obtain an indication of the tuning. Holes are 
provided at the top of the r-f shield cans for entrance of the 
Wand. The presence of either end of the Wand will cause 


a change in tuning which will be indicated at the receiver 
output as an increase or decrease in signal level. If there is 


a decrease of output when either end is inserted, the tuning 
is correct and will require no adjustment. However should 
there be an increase of output due to the iron core and 
decrease with the brass cylinder, an increase in inductance or 
capacitance is indicated as necessary to bring the circuit into 
line. The trimmer involved should therefore be increased 
accordingly. If the brass cylinder end causes an increase in 
output while the iron end causes a decrease, reduction of 
inductance will be necessary to place the circuit in alignment. 
This is equivalent to decreasing the trimmer concerned. The 
following tabulation gives the various changes and the ad- 
justments required: 


WAND SIGNAL TRIM MER 
f Bvassinn.atels ere $7 © arse Decrease | 
Li Sonera isan" a2. sah WDECrEASCR MR hick RISES oo None 
(eB rasseeces ater tit gee ts Increase | 
I eaniecres tt nea tae Decrease We weas ma te ett og Decrease 
PeBeasccetens 0) ahs aie avtete Decrease | 
Ero dius eas aig e's ak See WICrOSSE Ninel ik liae Mihai). 1inear 
a 
PTTL LLL LLL LLL | WLLL LLL LLL LLL 
TUNING INO~—_ KWar pS R-F AMP. 
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Figure 4—Radiotron and Coil Locations 


CATHODE-RAY ALIGNMENT 

Equipment 

A standard source of alignment frequencies is re- 
quired. Such a source should consist of an RCA Full 
Range Oscillator, Stock No. 9595. Output indication 
should be by means of an RCA Stock No. 9545 
Cathode-Ray Oscillograph. An RCA Stock No. 9558 
Frequency Modulator will be needed to sweep the 
generated signal and synchronize it with the Oscillo- 
graph in order to obtain visual representation of the 
resonant characteristic of the circuit being tuned on 
the cathode-ray fluorescent screen. 


\-F Trimmer Adjustments 
The four trimmers of the two i-f transformers are 
located as shown by Figure 6. Each must be aligned 


441 


to a basic frequency of 460 ke. The last transformer 
must be aligned firstly and the first transformer align- 
ed secondly. For such a process, it is necessary to 
feed the output of the Full Range Oscillator to the 
stages in their order of alignment, adjusting the trim- 
mers of each transformer and observing the effect at 
the second detector output on the Cathode-Ray 
Oscillograph. The proper point of connection of the 
Oscillograph is with its vertical “high” input terminal 
attached to the juncture of R-7 and R-8, as illustrated 
in Figure 6, and with the “0” or ground terminal to 
the. chassis. The “Ext. Sync.” terminals of the 
Oscillograph should be connected to the Frequency 
Modulator as shown by Figure 5. A .001 mfd. capa- 
citor installed in series with the Oscillator ‘‘Ant.” 
lead will prevent the voltages of the stage under 
alignment from becoming upset. The vertical “A” 
amplifier should be “On” for the ensuing adjustments 


~. <> 
ee 
1st DET. = 


TMV-122-8 
CATHODE RAY 
OSCILLOGRAPH 


A 


TO DETECTOR. 
OUTPUT 


TO CHASSIS 
GROUND ——___» 


e e@| IsTLF, OR ‘ 
SHIELD 2no I.F. TUBE 
OPO; “SEs 
SeceonY 
0) © @° 
JG a © ® 


©.6. 


VERTICAL INPUT SN-4/3 


110 - 120 Vv. 
50-60~ a 
] @ py e 
TMV-128-A 
FREQUENCY MODULATOR 


TMV- 97-C 
TEST OSCILLATOR 


Figure 5—Alignment Apparatus Connections 


and its gain control kept at maximum. For each ad- 
justment, the Oscillator output must be regulated so 
that the image obtained on the Oscillograph screen 
will be of the minimumi size convenient for accurate 
observation. Proceed further as follows: 

(a) Place the receiver, Oscillograph and test Oscil- 
lator in operation. Set the receiver range 
switch to Band “A” and tune the station se- 
lector to a point where no interference will be 
encountered from signal pickup or from the 
RCA-6J7 oscillator, removing the tube if 
necessary. Set the Oscillograph horizontal 
“B” amplifier to “Timing” and control its gain 
so that the luminescent spot sweeps a straight 
line trace completely across the screen. Place 
the timing control to “Int.” Adjust the 
intensity and focusing controls of the Oscillo- 
graph to produce the correct size and strength 
of spot. 

Attach the output of the test Oscillator be- 
tween the control grid cap of the RCA-6K7 
i-f tube and chassis ground as shown typically 
by Figure 5. Tune the Oscillator to 460 ke. 
and set its modulation switch to “On.” Regu- 


(b) 
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late its output until the signal produces a wave 
pattern on the Oscillograph screen, adjusting 
the Oscillograph controls to give a shape 
which is convenient for peak indications. 
Cause the image to stand still on the screen 
by manipulation of the frequency and syn- 
chronizing controls. Then carefully tune the 
two trimmers C-20 and C-21 of the second 
if transformer to produce maximum amplitude 
(vertical deflection) of the oscillographic 
image. Under this condition the transformer 
will be sharply resonated to 460 kc. 


(c) The Frequency Modulator should then be 
placed in operation and interconnected with 
the Full Range Oscillator by means of the 
special shielded patch cord. Figure 5 shows 
the proper arrangement. Set the Frequency 
Modulator sweep range switch to its “Lo” 
position and turn the Oscillator modulation 
switch to “Off.” Change the timing control af 
the Oscillograph to “Ext.” and place the 
range switch to its No. 2 position. Then care- 
fully shift the tuning of the Oscillator so as 
to increase its frequency, until two distinct 
and similar waves appear on the Oscillograph 
screen and become exactly co-incident at their 
highest points. This condition will be found 
to occur at an Oscillator setting of approximately 
540 kc. The curves will be identical in shape 
but appearing in reversed positions. Adjust 
the frequency control of the Oscillograph in 
order to cause the waves to conform with the 
above requirement and to make them remain 
motionless on the screen. This will require a 
setting of approximately '4 clockwise rotation 
of the frequency control. The trimmers C-20 
and C-21 should then be re-adjusted so that 
the two curves move together and become 
exactly coincident throughout their lengths, 
maintaining the maximum amplitude at which 
this condition can be brought about. 


Leaving the equipment connected and adjust- 
ed as in (c), change the Oscillator output to 
the control grid cap of the RCA-6L7 first 
detector tube. Then adjust the first i-f trans- 
former trimmers C-16 and C-17 so that the 
forward and reverse waves appearing on the 
Oscillograph coincide throughout their lengths 
and have maximum amplitude. The shape of 
the composite wave obtained from this opera- 
tion is a true representation of the overall 
tuning characteristic of the i-f system. 


(d) 


R-F Trimmer Adjustments 


For Bands A and X, adjustments must be made at 
the high and low frequency ends of the range. On 
Band C, alignment is required only at the high fre- 
quency end. 

Locations of the various antenna, detector and 
oscillator coil trimmers are shown by Figure 6. The 
test Oscillator should be removed from connection 
with the if system and its output connected to the 
antenna-ground terminals of the receiver. No changes 
are to be made in the connections of the Oscillograph 


at the second detector. During the following adjust: 
ments, the Oscillator output should be regulated as 
often as is necessary to keep the oscillographic image 
as low as is practically observable. Adherence to this 
procedure will obviate the broadness of tuning that 
would result from a.v.c. action on a stronger signal. 
Proceed with the adjustments as follows: 
CALIBRATION 
Set the receiver range switch to Band A and rotate 
the station selector until the tuning condenser plates 
are in full mesh (maximum capacitance). Then move 
the main dial pointer until it points exactly to the 
horizontal line at the low frequency end of the Band 
A scale. Correct the setting of the vernier second 
hand pointer to read zero. 
Banp A 
(a) With the receiver range switch in its Band 
A position, tune the station selector until the 
dial pointer is at a reading of 1720 kc. Adjust 
the test Oscillator to 1720 ke. (modulation 
“On” and Frequency Modulator disconnected) 
and increase its output to produce a registra- 
tion on the Oscillograph. Carefully align the 
oscillator, detector and antenna trimmers, 
C-47, C-12 and C-3 respectively, so that each 
brings about maximum amplitude of output 
as shown by the wave on the Oscillograph. 
It will be necessary to have the timing control 
of the Oscillograph on “Int.” for this opera- 
tion. After each trimmer has been peaked, 
the Oscillograph timing control should be set 
to “Ext.” and the Frequency Modulator placed 
into operation with its connections to the 
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Oscillator and Oscillograph made in accord- 
ance with Figure 5. Turn the modulation 
switch of the Oscillator to “Off” and retune 
the Oscillator (increase frequency) until the 
forward and reverse waves show on the Oscil- 
lograph and become coincident at their highest 
points. Adjust the trimmers C-47, C-12 and 
C-3 again, setting each to the point ‘which pro- 
duces the best coincidence and maximum 
amplitude of the wave images. 


Remove the Frequency Modulator cable from 
the Oscillator and shift the signal frequency to 
600 ke. Place the modulation switch to “On”. 
Tune the receiver to pick up this signal, dis- 
regarding the dial reading at which it is best 
received. Then insert the Frequency Modu- 
lator plug and retune the Oscillator (modu- 
lation “Off”) until the two similar forward 
and reverse waves appear on the screen. For 
this adjustment, it is advisable to shift the 
Oscillator to its 200-400 ke. range using the 
third harmonic of the generated signal in order 
to obtain the desired range of sweep. The 
oscillator, series trimmer, C-46, should then be 
adjusted to produce maximum amplitude of 
the images. No rocking will be necessary on 
the station selector inasmuch as the signal 
frequency is being “wobbled” by the Fre- 
quency Modulator to produce the same effect. 
After completing this adjustment, the trimmer 
C-47 should be re-aligned as in (a) to correct 
for any change brought about by the adjust- 
ment of C-46. 
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Figure 6—Trimmer Locations and Radiotron Socket Voltages 
Measured at 115 volts, 60 cycles—No signal input 
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(a) 


(b) 


(a) 


(b) 


BAND X 
Disconnect the Frequency Modulator and tune 
the test Oscillator to a frequency of 400 ke. 
(Modulation “On”). Place the receiver range 
switch in its Band X position and turn the 
station selector until the dial pointer reads 
400 ke. Adjust the Oscillograph timing control 
to “Int.” Then align each of the trimmers 
C-45, C-1l and C2 to the point producing 
maximum output at the Oscillograph. Place 
the Frequency Modulator in operation and 
attach it to the Oscillator in the normal man- 
ner. Change the Oscillograph timing to “Ext.” 
Increase the frequency of the Oscillator 
(modulation “Off’) until the two waves ap- 
pear and become coincident at their highest 
points, approximately at 462 kc. They may be 
made to remain stationary on the screen by 
manipulation of the Oscillograph range switch 
and frequency control. Readjust the three 
trimmers C-45, C-1l and C2 to give maxi 
mum amplitude and complete coincidence of 
the waves. 
Change the test Oscillator so that it delivers 
a signal of 150 ke. with the Frequency Modu- 
lator disconnected. Tune this signal on the 
receiver which has previously been set to Band 
X, disregarding the dial reading at which the 
signal is best received. Then interconnect the 
Frequency Modulator with the Oscillator and 
retune the latter to the point at which the two 
similar waves appear on the screen Adjust 
trimmer C61, for maximum amplitude of the 
wave images. Rocking of the tuning condenser 
will not be necessary as the Frequency Modu- 
lator duplicates such an operation. Repeat the 
alignment of C-45 as outlined in (a) to correct 
for any reflective error brought about by the 
adjustment of C6l. 

Banp C 
Turn the range switch of the receiver to its 
Band C position and tune the station selector 
until the dial pointer reads 18,000 kc. Set the 
test Oscillator ta the same frequency (modu- 
lation “On” and Frequency Modulator discon- 
nected) and regulate its output to the level 
required for convenient observation. Adjust 
the trimmer C-43 to the point producing max- 
imum output as indicated on the Oscillograph. 
Check for the presence of the proper “image” 
signal by tuning the receiver to 17,080 kc. The 
18,000 ke. signal of the Oscillator will be re- 
ceived at this point if the adjustment of C43 
has been properly made by using the position 
of least capacitance which gives maximum re- 
ceiver output. It may be necessary to increase 
the output of the Oscillator in order to get an 
indication of the “image”. No adjustments 
should be made during this check.: 
Return the receiver tuning to 18,000 kc., re- 
align C43 if necessary, and then adjust the 
detector and antenna trimmers, C-10 and C-l, 
for maximum signal output as evidenced by 
the oscillographic image. No further adjust- 
ments are to be made on this band. 
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OUTPUT INDICATOR ALIGNMENT 


To align the receiver by means of an output indi- 
cator other than a Cathode-Ray Oscillograph. will 
require the use of a standard test Oscillator, such as 
that recommended above, for the source of signals 
and means of indication for the output. The RCA 
Neon Output Indicator, Stock No. 4317, will be 
found very satisfactory for such use. It should be 
connected across the voice coil circuit of the loud- 
speaker or across the output transformer primary. 
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Pri. Res.—5.42 ohms, total 
Sec. Res.—470 ohms, total 


Figure 7—Standard Power Transformer Connections 


I-F Alignment 

Connect the test Oscillator to the control grid cap 
of the 1f tube. Advance the volume control of the 
receiver to its full-on position. Tune the test Oscil- 
lator accurately to 460 kc. and align the trimmers 
C-20 and C21 to give maximum receiver output. 
Regulate the Oscillator output during this adjustment 
so that the output indication is as small as can be 
conveniently observed. After completing the adjust- 
ments of these trimmers, re-connect the Oscillator so 
that it will feed into the control-grid circuit of the 
RCA-6L7 first detector. Then tune the first i-f trans- 
former trimmers C-16 and C17 for maximum re- 
ceiver output. 


R-F Alignment 


After completing the i-f adjustments, it is advisable 
to correct the line-up of the circuits ahead of the 
first detector. The test Oscillator should be connected 
to the antenna-ground terminals of the receiver and 
the manual volume control turned to its maximum 
position. For each adjustment, the Oscillator output 
should be maintained as low as possible in order to 
avoid broadness of tuning which would result from 
a.v.c. action on a stronger signal. 


Band A—This band should be aligned by supply- 
ing a 1720 kc. signal to the receiver, tuning the 
station selector to a dial reading of 1720 and adjust- 
ing the trimmers C-47, C-12 and C-3 to produce 
maximum receiver output. The Oscillator should then 
be shifted to 600 kc. and the receiver tuned to res- 
onate this signal, disregarding the reading at which 


it is best received. Trimmer C-46 must then be ad- 
justed, simultaneously while rocking the station se- 
lector backward and forward through the signal until 
the maximum output results from the combined 
operations. C-47 should be rechecked to assure that 
its adjustment has not changed because of the trim- 
ming of C-46. 


Band X—Change the range switch to its Band “X” 
position. Tune the receiver to read 400 ke. and set 
the Oscillator to 400 ke. Adjust trimmers C-45, C-11 
and C-2 to produce maximum receiver output. Then 
shift the Oscillator frequency to 150 kc. and tune the 
receiver to pick up this signal, disregarding the dial 
reading at which it is best received. Then tune the 
oscillator series trimmer, C-61, simultaneously rocking 
the tuning control (receiver) backward and forward 
through the signal, until maximum output results from 
the combined operations. Repeat the alignment of 
C-45 as in (a) to correct for any change caused by 
the adjustment of C-6l. 


Band C—Change the receiver so that it is oper- 
ative and the dial reads 18,000 kc. on the “C” Band. 
Tune the test Oscillator to this same frequency. Then 
adjust the oscillator trimmer C-43 to produce max- 
imum (peak) output. Two positions of this trimmer 
will be found which conform with this requirement. 
The one of least capacitance is correct. Check for 
the presence of “image” response at 17,080 ke. by 
shifting the receiver tuning. If it is received at such 
a point, the trimmer C-43 has been correctly adjusted 
to the right peak. No adjustments are to be made 
during this check. Tune the receiver back to the 


18,000 ke. dial marking, readjust C-43 if necessary, 
and then tune the detector and antenna capacitors 
C-10 and C-1 for maximum receiver output. No fur- 
ther adjustments are necessary. 


Radiotron Socket Voltages 


The voltage values indicated from the Radiotron 
socket contacts to chassis on Figure 6 will serve to 
assist in the location of causes for faulty operation. 
Each value as specified should hold within + 20% 
when the receiver is normally operative at its rated 
supply voltage. Variations in excess of this limit 
will usually be indicative of trouble in the basic cir- 
cuits. The voltages given are actual operating values 
and do not allow for inaccuracies which may be 
caused by the loading effect of a voltmeter’s internal 
resistance. 


Standard Transformer 


The transformer used on some models of this in- 
strument is adaptable for voltages and frequencies as 
given under Ratings A and B of Electrical Specifi- 
cations. Its schematic and wiring are shown by Fig- 
ure 7. 


Phonograph Attachment 


A terminal board is provided for connecting a 
phonograph attachment into the audio amplifying 
circuit. Two typical methods of connection are shown 
on the schematic diagram Figure 1. The radio volume 
control-must be set to minimum when using phono- 
graph. 


REPLACEMENT PARTS 


DESCRIPTION 


RECEIVER ASSEMBLIES 


Board—Terminal board assembly—two ter- 
TOTO kc G1 dno, Slack, SG ae HOD Aine 
Bracket—Volume control mounting bracket 
Bushing — Variable tuning condenser 

mounting bushing assembly — compris- 

ing one bushing, one washer, one lock- 

washer and one nut—Package of 3.... 
Capacitor—Adjustable capacitor (C46)... 
Capacitor—Adjustable capacitor (C61)... 
Capacitor—22 MMfd. (C9).......-..+- 
Capacitor—50 MMfd. (C8).....-..+-+- 
Capacitor—115 MMfd. (C50)........-- 
Capacitor—400 MMfd. (C60)........-. 
Capacitor—800 MMfd. (C59).......--- 
Capacitor—900 MMfd. (C31).....-..-- 
Capacitor—1225 MMfd. (C26)......... 


Capacitor—4500 MMfd. (C58)........- 
Capacitor—.0025 Mfd. (C62, C63)...... 
Capacitor—.005 Mfd. (C40, C41)...... 
Capacitor—.005 Mfd. (C33)..........- 
Capacitor—.01 Mfd. (C30).....-...+- 
Capacitor—.01 Mfd. (C39)..........-- 


Capacitor—.015 Mfd. (C38)..........; 
Capacitor—.05 Mfd. (C4, C13, C18, C23) 
Capacitor—.05 Mfd. (C24)............. 
Capacitor—0.1 Mfd. (C7, CU9 5 C27,7C52) 
Capacitor—O.1 Mfd. (C6)........-.--. 
Capacitor—0.25 Mfd. (C32)........... 


The prices quoted above are subject to change without notice. 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


List 


DESCRIPTION PRICE 
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Capacitor—10 Mfd. (C53)....... ‘heer 
Capacitor—18 Mfd. (C54)..........--- 
Capacitor pack—Comprising one 16 Mfd., 
two 10 Mfd., and two 8 Mfd. capacitors 
(O29, C35, C36; C55, CSG) ee ws). sina 
Clamp—Electrolytic condenser mounting 
clamp—for stock No. 11215......... Ae: 
Coil—Antenna coil—X band (L3, L4, C2) 1.56 
Coil—Detector coil—X band (L9, L10, 
C11) 
Coil—Oscillator coil—X band (L14, L23, 
C45) 
Coil—Antenna coil—-A and C bands (L1, 
EQS 15) V6 CUES trae cts = os eels 8s 
Coil—Detector coil—A and C bands (L7, 
Ps. Utty 112, ClO) Clzye weet as 
Coil—Oscillator coil—A and C bands (L13, 
L25; (C435) C47) ajcttecte’s vispnie Aaje'einele’s 
Compensating Pack—Comprising one 8200 
ohm and one 27,000 ohm resistors, one 
015 Mfd., one .035 Mfd. capacitors 
(C25, C28 RIZ MRIS iiss oe. ase <= 92 
Condenser—Three-gang variable tuning 
condenser (C5, C14, C48)....-----+5 4.20 
Cover—Terminal board cover......+-++ Ne 
Foot—Chassis foot, and bracket assembly 
= Packager Orig; cu ciemanes amen erie * .78 
Lead—Shielded lead—connects antenna 
terminal to range switch 


1.16 


3.85 


1.60 


© 0 a. w eulb ele) a is ute Xe.'s) 6. (6. 0.8) (8). (6; (640 «0 « eee 


Si cepencrerecorer es cia nee Kelrni eae te SieLevelene 1.44 


PRE 


2.34 


2.20 


CA COCO ON Ceca TS 


REPLACEMENT PARTS—Continued 


Strock List | Stock List 
2 PTION 
DESCRIPTIO Perce ce DESCRIPTION Pace 


Plate—I. F. or R. F. coil shield locking Indicator—Station selector vernier indi- 

plate—Package of 4:2 ., «nee a eee a2. | OAT), VQCator: pointers epaieriaes weet ne 
Resistor—Voltage divider resistor—Com- 
prising one 3900 ohm and one 4200 


Ohmusections «(R3ittR 32) senate ees BO OP eae TEM USC frais ei ate Nene emer ete 
Resistor—Voltage divider resistor—Com- | = |_— 4475 | _Indicator—Station selector indicator... 
prising one 50 ohm, one 28 ohm and { = |-_—Ss 4340 | Lamp—Dial lamp—Package of 5....... 


one 195 ohm sections (R28, R29, R30) 
Resistor—1000 ohm—Carbon type — 14 


Screw—No. 6-32-5/32-in. set screw for 
band indicator operating arm—Package 


watt. (R2)—-PackagesOfsoe. (1 eens OF LO Dek Sg OPS. Semen aia 25 
Resistor—1800 ohm—Carbon type — 14 
watt, (N15) hackagebofmome tia aeaee 
Resistor—2200 ohm—Carbon type—%4 | 0, | ||!" “Packadlof 10, 
watt (R20)—Package of 5........... 
Resistor 5600). ohm-—Carbon'type+—¥, 1/157. | aN coring = Puckalde 105 aw) een ae 
watt (R21)—-Package of 5........... 
Resistor 10,000 ohm-—Carbon: type -—Th }) ten |) aad Glia asceniblye back wel acne meee 
watt (R25)—Package of 5........... 
Resistor—22,000 ammeter REPRODUCER ASSEMBLIES 
watt (R16, R17)—Package of 5...... a ee : ‘ 
Resistor "34,0001, ohm 2 Carhonl gree Co Board—Terminal board with two lead 
watt (R23)—Package of 5........... oO Merce vidl ls orc pali varie ahh eee 7 oh oS OR OF Godino ic 
Resistor—33,000 ohm—Carbon type—1/10 
watt (R24)—Package of ik eae eee PHS WN, eGullet tw (Meus celasssyeheliene/\silel of seh eMelseta tates okey onsmeneh ences 
Resistor—100,000 ohm—Carbon type—l4, 
watt (R1, R3, R5, R6)—Package of 5. AOC Meecy Wn hl 47a has Rise Sat te HE Oh Sc hy boss A\c 
Resistor-—150,000 ohm—Carbon type—!4 
watt (R19)—Package of 5........... 00 hy gether eth. Eee o iM waene. Vint basis canes omersieecys benens 


Resistor—2.2 megohms—Carbon type—!/4, 
watt (R9, R10, Rl1)—Package of 5.. 
Shield—Antenna, detector, or oscillator 
coil shield. 22 cr eiiehs Auk, Cee ee epee LO!) Pe pogtytalek |i tit al px hee Seba ant OR akin y chee Me Coleg Mo none ore 
Shield—Intermediate frequency transformer 
SHteld dj one inystient ae i. eas ae ad eee ee 


abe} ore 8) eo 6:16 (0056: 916, 6. 6) lie 


SiS, SPOOFS 10 6/19 aids 0 Lele she ene) eas ie enene eretie ei.e 


Socket—Dial lamp socket.............. 
Socket—4-contact rectifier Radiotron | 9° | enag | pw SOCee® tory reproducer cable~\. seen. 
SOCK et Merah (TUM Or alin ee eames ae 
Socket—6-contact Radiotron socket. Wi..¢0| 214: |) Gael sy OR EPEOCUCEE. oc ae oe etin s s aie ates 
Socket—7-contact Radiotron socket...... |  .13. 1 Yeraq mee eee COMplete ee ea ees ne 
Switch—Range switch ($1, $2, $3, $4, 
D590 D1. 0S, 09) STU ue eee 
Switch—Low frequency tone control and 
POWEeL  Switche GS 11 g9513) seen etc 


Terminal—Antenna terminal board with 


« © 0.6 5 ee 


WMG L SF 6 Gr 0/0300) +0) eke je fer lane) iat Wife i git! fateh ro 


a Ge Oh fe 56.) 0! aiete! ie": 6/ 0) <0 8: 16 a tees eerie 
OO) SGOrs Eels) OP's yee) "eye: eth: ete er aliehe ie mealies ele 


sockets’ 2:2 dose et bdeeh pm nena ie 
Clamp—Tuning lamp mounting clamp— 
lessbbracketi. Uk. 2o0 ue Baa. ms 


_ 
we 
co 


(Lis, Li9, G20; 


quency transformer 


CONTI RT RS gaat ae eae 
Transformer—P ower _ transformer—105- 
125  volts—25-50 cycles............. | 7.18 | _6614] Glass—Station selector dial glass........ 


11213 | Transformer—P ower transformer—250- 
210-150-125-105 volts — 40-60 cycles 
(ET) araaitsinee om bins aie «plein e hi gre acme eS LO LIL ees) lenbackage eo pi see mins ea A amennnem 


Ce | 


OU ONO ne TOTO NS) Cig® LO 0.10! (Or OVG10, 18 ee) 6 ek 0) hehe te rete 6 


CICS Clie #3 
rd 


Ci a ry 


ee red 


# 8y 60 0) @@ © 616 0 6 4 


eee) a Wella! a: 
Ce (6. 8 ie 6 Sree a © 


comprising — stud, spring, cover, gears, 
mounting arm with screws and washers. 


0, 16 98 r elie) ele © a6 


The prices quoted above are subject to change without notice. 
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SUPPLEMENT TO 


RCA VICTOR MODELS 
T 7-5, T 8-14, T 8-16, T 10-1, and T 10-3 
SERVICE NOTES 


On receiver Models T 7-5 and T 8-14, three different type speakers are used. They can be readily identified 
by the following numbers stamped on them: (1) RL 63-4, (2) 76365-1, and (3) 76365-3. 


On receiver Models T 10-1 and T 10-3, two different type speakers are used: (1) RL 63-5 and (2) 76365-2. 
On receiver Model T 8-16, two different type speakers are used: (1) RL 63-4 and (2) 76365-3. 


The internal connections and replacement parts for speakers RL 63-4 and RL 63-5 are given in the Service 
Notes, while the schematic diagrams given below indicate the color code and wiring to the plug and connector 
for speakers: (1) 76365-1, (2) 76365-2, and (3) 76365-3. The replacement parts appear opposite the respective 
speakers. 


REPLACEMENT PARTS 


76365-1 


CONE—Reproducer cone 
CONNECTOR—3-contact male connector 
for reproducer 
REPRODUCER—Complete 
TRANSFORMER—Output transformer .. 
(Field and hum coils not removable.) 


76365-2 


COIL—Field coil 

COIL—Hum neutralizing coil 
CONE—Reproducer cone 
CONNECTOR—4-contact male connector 


for reproducer 
REPRODUCER—Complete 
SPRING—Reproducer center support 

casting clamping spring—Package of 2. 
TRANSFORMER—Output transformer. . 


76365-3 


COIL—Field coil 
COIL—Hum neutralizing coil........ ae 
CONE—Reproducer cone 
CONNECTOR—3-contact male connector 
for reproducer 
REPRODUCER—Complete 
SPRING—Reproducer center support 
casting clamping spring—Package of 2. 
TRANSFORMER—Output transformer. . 


The prices quoted above are subject to change without notice. 
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RCA VicTOR PORTABLE VICTROLA 
MODEL 2-19 


(1935 Production) 


SERVICE DATA 


MOTOR 


The drive motor is of simple design and substantial con- 
struction. It should require little or no service if properly 
maintained. Attention to lubrication of the moving parts and 
occasional cleaning of the mechanism will go far to prevent 
faulty operation. Should it become necessary to repair the 
motor, the following procedure should be applied: 


CAUTION.—ALLOW THE MOTOR MECHANISM 
TO RUN DOWN COMPLETELY BEFORE ATTEMPT- 
ING ADJUSTMENT, REPAIRS OR REPLACEMENTS. 


Removing Motor from Cabinet. Remove the winding 
key. To dismount the motor, unscrew the spindle cap with a 
small rod or nail and remove the turntable. Remove the five 
screws holding the motor board and lid support to the cabinet 
and lift the motor board assembly clear. Loosen the set 
screw holding the speed-regulator lever and remove the 
latter. The four nuts supporting the motor to the board 
should be loosened to permit removal of the motor mechanism. 


Motor Main Spring. In case of main spring failure, it 
is recommended that the entire spring barrel and gear be 
replaced, since the procedure of spring installation requires a 
good deal of care and involves slight danger. The additional 
cost of the spring barrel is offset by the saving in labor. To 
the service man who is properly qualified for handling springs 
of this type, and who will find it unnecessary to observe the 
above recommendation, the following method of replacement 
is suggested: 


(a) Allow the motor mechanism to run down completely. 
Loosen the four pillar nuts which secure the motor to the top 
plate. Raise the plate slightly and remove the spring barrel. 
The barrel cover should be removed by gently tapping around 
its edges, firmly grasping the barrel in one hand, holding it 
open side downward over a large can or similar container to 
give protection against the sudden expansion of the spring 
when released. After removing the cover, pull the center 
turns of the spring from the barrel and as soon as the spring 
begins to emerge, withdraw the hand and allow the spring to 
escape into the protective can. 


(b) The new spring is furnished coiled and clamped in 
shape with a heavy ring. It should be inserted by holding 
the barrel in one hand and forcing the spring into place with 
the other. The end of the spring should be placed over the 
barrel hook and in such position that the spring spirals in a 
clockwise direction toward the center. The spring should be 


GOVERNOR WORM 


GOVERNOR 
BRAKE LEVER 


TT —~ S 
POINT a LEA aN NEE 


| WINDING 
| SHAFT SPRING 


pushed into the case, allowing the shipping clamp to become 
disengaged. Apply a moderate amount of spring lubricant to 
the spring coils and replace the barrel cover. 


(c) Return the barrel mechanism to the motor assembly 
in a manner reverse to the method of removal. 


Winding Shaft Spring. This spring functions as a 
friction ratchet on the winding shaft. It can be removed by 
taking the main spring barrel from its mounting, clamping 
the lower motor plate in a vise, and turning the winding crank 
in the “‘wind”’ direction, at the same time forcing it inward 
until the spring slides off the shaft. To install a new spring, 
place it in position hooked around the pillar post; insert the 
crank through the spring and screw it into the winding shaft. 
Continue turning the crank in the “wind” direction, simul- 
taneously pulling it outward until the shaft is properly fitted 
into the spring. Reassemble the motor. 


GOVERNOR ADJUSTMENT 


The mesh of the worm and fibre gears is adjustable by 
rotation of the two governor spindle bearings. This operation 
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shifts the spindle bearing holes, due to their eccentric loca- 
tions in the bearing parts as shown in the illustration. To 
obtain the proper mesh between the gears, turn the bearings 
so that the worm moves in toward the fibre gear and binding 
occurs. Then gradually “back off” on the bearings until 
smooth operation is obtained. The action of the mechanism 
can be tested by spinning the governor during the adjustment 
and noting how freely it operates. It is important to have the 
two spindle bearing holes accurately aligned with each other. 
This condition is maintained by always adjusting the bearings 
to the same relative positions. The minimum of spindle end 
play which will) permit smooth operation should be used. 
This is preferably adjustable by moving the left spindle 
bearing in or out as required. 


SPEED REGULATOR LEVER 


It is desirous to have the turntable operate at its normal 
speed (78 r.p.m.) when the regulator lever sets at its mid- 
position. To accomplish this adjustment, place the motor in 
operation, adjust the lever until the turntable revolves 


steadily at 78 r.p.m.; loosen the set screw which clamps the 
lever to the brake shaft and shift the lever to the center of 
the speed indicator scale; tighten the set screw and re-check 
the turntable speed. 


LUBRICATION 


Premature wear and failure of parts are direct results of 
failure to clean and lubricate the motor at necessary intervals. 
The various bearings and gears of the motor should be cleaned 
and lubricated at least once every six months. A drop of oil 
should be applied at the following locations: Regulator frictiou 
pad, governor spindle bearings, governor spindle slide mecha- 
nism, top and bottom bearings of the turntable spindle, and 
at the upper and lower bearings of the spring barrel. A small 
amount of grease should be applied to the worm gear of the 
governor, to the gear of the winding shaft, and on the small 
pinion gear. Spring lubricant should be used on the spring of 
the winding key coupling. and when necessary on the main 
spring. In addition to the regular lubrication, all motor parts 
should be covered with a light film of oil to prevent rusting. 
The oils and greases required are listed under replacement parts, 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


List 


Description Price 


Arm—Tone arm assembly 


Barrel—Spring barrel—Complete with wind- 


$3.26 


seek Description 


7935 Leather—Friction leather for turntable brake 
—Package of 10 


ing gear and drive gear 2.20 | 7933 | Lever—Speed regulator lever and plate 


Board—Motor board with horn—Less hard- 7228 


eee ee Cieen 2.85 Lubricant—RCA Victor spring lubricant— 


1 pint can 


Board—Motor board and horn—Less hard- 2.85 7931 | Motor—Motor complete with spindle cap... 


50 7226 


ware and motor—Blue 


Motor grease—RCA Victor motor grease— 
1 pint can 


Brake—Turntable brake 36 


Cabinet—Complete with handle and catches 


Cap—Turntable spindle cap 


Catch — Cabinet catch — Complete with 
mounting rivets—Package of 2 


Clamp—Record clamp with rivets 
Cup—Needle cup 

Escutcheon 

Gear—lIntermediate gear, pinion and shaft. . 
Gear—Winding gear, sleeve and shaft 


Governor assembly—Comprising governor 
spindle, disc, collar, governor weights and 


1227 
7936 


Motor oil—RCA Victor motor oil—1 pint can. 


Nut—Motor mounting nut assembly—Com- 
prising 2 nuts, 1 washer, | lockwasher and 
1 rubber cushion 


Plate—Top plate assembly 


Regulator shaft—Complete with friction 
lever and pad with cotter pin 


Screw and washer—Motor board mounting 
screw and washer—Package of 3 


Sound box—Complete with needle screw.... 
Screw—Needle holding screw—Package of 10. 


Spindle—Turntable spindle—Complete with 
two gears 


Spring—Main spring for motor 


Spring—Coil spring for turntable brake— 
Package of 10 


Spring— Winding lock spring (ratchet) 
Support—Lid support 
Turntable—Green 

Turntable—Blue 
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RCA VICTOR 
MODEL RK-24 PHONOGRAPH OSCILLATOR 
SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


enon Oacillacor- Circuit... Svurssts ss. 0343 son Rome 
REMAN OUIALLON tc ve ote cies ois omic ee 5 eet ees 
Baveemra MR a CLORTOUS SNe Ae Salon ¥ vd s\n oN oh % Sito ed aoe 
| pic (CST es fee BOE | a Pee 
RiCtIEERY Ola GE i cai ahi ho eee ren Genny 


Ue RE Bids ©: 0.3 or 1.0 (Depending on Tube Used) 
ea eae 2.5 or 6.3 Volts (Depending on Tube Used) 


RRM eee eee et a pal tl. ac ee ata woe ie Ee Pay Sew O abe ey 150 Volts to 400 Volts 
mee We es sok oe books, bk we hohe w Oa wal alma eerie eipm ase we ENS Mae Oe 2.0 M. A. at 250 Volts 
RE EOI PCGANCe i. ir ee Ke phe wie hie ea Ue m nntig Msg My gL 2450 Ohms at 1000 Cycles 
MUNDI Pedance. eww specs eee ous pe a se mae ROB Adin lama RAY cee alee ede e tes 30 Ohms 
Sey reducncy RANGE 6. Ne ce Pek See sees te se oes cea eames 1400)K. C. to 1700 KC, 
PHYSICAL SPECIFICATIONS 
RS Seo UM, Fe 8. isis SAH os wae a ee nae Te RLS SN AE Se wh wig 5% Inches 
ae ar ee eid a keds wove, @ HERD oun WOE pa RAMU IOMMO INT AN hand Rovlala a 7 Inches 
Ui, OBR eal cl CURR £8 nS sts de mis earn. Oe neo 2% Inches 
NS aco Ge da eae eee ee oo 1 Pound 
Rvrersnt Packed fot SPIPMENt.... 2661 esse eee ve heen eee ee oe cee e ba shawnee re een recess ates 2 Pounds 


The RCA Victor RK-24 Phonograph Oscillator is 
a modulated R. F. oscillator designed for use in con- 
junction with the RCA Victor Record Player Model 
R-93. The purpose of the RK-24 Oscillator is to 
facilicate and ensure the proper connection and opera- 
tion of the R-93 when connected to a radio receiver 
of any type and manufacture. 


The Oscillator uses Radiotren RCA-2A7 or 
RCA-6A7, depending on the heater voltage of the 


receiver with which it is to be used. This Radiotron 
is of the dual purpose variety and functions both as 
an oscillator and a modulator. The modulation is of 
the pentode control grid type and results in excellent 
quality throughout the audio range of the pickup. 

A typical connection of the RK-24 in conjunction 
with the R-93 Record Player is shown in Figure 1. 

Figure 2 shows the schematic circuit diagram, 
while Figure 3 shows the chassis wiring diagram. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DescriPTION 


Board—Terminal board assembly 
Capacitor—200 mmfd. (C3) 
Capacitor—800 mmfd. (C1) 


Capacitor pack—Comprising two 4.0 mfd. 
capacitors (C4, 


Clamp—Electrolytic capacitor clamp 
Coil—Oscillator coil and shield assembly (L1, 
2 C2) 


DescriPTION Te 
Resiscor—30 ohms—Carbon type—%4 watt 
(R6)—Packade Of 5. ote eee ales so ys $1.00 
Resistor—40,000 ohms—Carbon type—4 
watt (R2, R3)—Package of 5........... 1.00 
Resistor—70;000 ohms—Carbon type—}z 
watt (R4)—Package of 5..,.......0006- 4.00 
Resistor—100,000 ohms—Carbon type (R5) 
= PACKACE OLIS aia tite hs Wig we eens ees 4.10 
Socker—4-contact Radiotron socket........- Fis 
Switch—Operating switch............506- .94 


Transformer—Ourcput transformer (L3, L4).. .48 


RECTIFIER 
FILAMENT 
(3 


R-S 
100.0000 


HEATER ~ 
SUPPLY 
PICKUP OSC. CHASSIS 
TERM. BOARD we 
EXTERNALANT. ANT. oer BINDING 


BINDING POS! POST 
Figure 2—Schematic Circuit Diagram 
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10 
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INTERNAL CONNECTIONS 
OF OSCILLATOR COIL UNIT 
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5 


¢. C4 
4.MFD! 4.MrD 
> BLACK 
CAPACITOR 
PACK INTERNAL CONNECTIONS 


OF CAPACITOR PACK 
Figure 3—Chassis Wiring 
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RCA VICTOR DUO JUNIOR MODEL R-93 
SERVICE NOTES 


Electrical Specifications 


BoleateriNAtINg cv sk cs we ee e+ 105-125 Volts A.C. 
Frequency Rating (three types) .25, 50, and 60 Cycles 
BO Wem CONsumpulon s s2i6... sae aes doles os 5 Watts 


Type of Motor....Synchronous (Manual Starting) 


Daiunea plone Cedi eG ake a wists son 4 oh oe 78a. PM 
Pickup Impedance.,..... «i. 1,400 Ohms at 1,000 Cycles 
eet. ee 20,000 Ohms’ 


Mechanical Specifications 


(CHGICT TEL Ue Qs ee line he a Sn 5 inches 
De ey etek irate aati ds st, 5 eae UR aw so 11 inches 
S58 aS OO gk) ae ns a a 8 inches 

General 


This phonograph turntable and pickup assembly is 
designed to provide record reproduction to the 
owner of a modern radio receiver by utilizing the 
audio amplifier system and loudspeaker of the radio 
receiver in such a way as to provide quality of re- 
production equal to or better than that obtained 
from radio stations. A switch is provided for chang: 
ing from radio to record reproduction, or vice versa. 
Simplicity, compact size, and ease of connections are 
outstanding features of this instrument. 


Electrically, the instrument consists of a magnetic 
pickup for transforming the mechanical variations of 


Tenia len iaieter, ies ak )g. hoy es Smee ss 7 inches 

Weight (Net).............e sees cease, 8'4 pounds 

SOMES Wear Mirsintl oh apt 2) Inte 9 ae Sea RA ae a ae 10 pounds 
Description 


the record grooves to voltage variations, a combined 
power switch and volume control for turning power 
on and off and adjusting the output voltage to any 
desired level, and a radio-record switch for shifting 
the connections to the receiver so that either radio 
or record reproduction may be obtained as desired 


-by the user. 


Figure 1 shows a typical layout of an ideal installa- 
tior. Figure 3 shows the schematic and wiring dia- 
grams. The wiring diagram indicates the proper con- 
nections to be made between the pickup unit, the 
switch assembly, and the end of the cable connecting 
to the switch. 


Connecting Phonograph to the Radio Receiver 


When connecting a phonograph unit to a radio re- 
ceiver, a few fundamental facts should be considered. 
First, the output of the pickup must be connected 
to the receiver at a point where sufficient audio gain 
between it and the speaker is available to give nor- 
mal sound output. Second, when doing this, some 
attention should be given to the possibilities of intro- 
ducing hum and undesired noise, both in the audio 
and in the radio circuits. 

In general, it will be found that the grid or cathode 
circuits of the second detector of a superheterodyne 
receiver are suitable for phonograph input. How- 
ever, on receivers using the type 6H6 as a second 
detector, the grid of the first audio amplifier should 
be used. On tuned rf receivers, either the detector 
cathode or the first audio transformer primary circuit 
may be employed, depending upon the amount of 
audio gain and the type of detector used. 

On receivers employing a volume control in the 
audio circuit between the first and second audio 
stages, it is advisable to set the phonograph volume 
control to maximum and use the radio receiver volume 
control for adjusting the phonograph output. In cir- 
cuits of this type which are aurally compensated, 
advantage is taken of the compensation feature when 
the radio receiver volume control is used. 
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On receivers employing a volume control between 
the second detector and first audio, or in the antenna, 
rf, or i-f circuits, and with the phonograph input 
connected to the first a-f stage, it will be necessary 
to control the phonograph output by using the phono- 
graph volume control. The receiver volume control 
may then be set to minimum to “kill” radio reception. 

Investigation of a large number of receivers has 
shown that six general types of connections (five of 
which may be made without removing the chassis 
from the cabinet) cover practically every type of re- 
ceiver. These connections are as follows: 

(1) Receivers having phonograph input jacks and 

Radio-Record Switches. With these receivers, 
the cable and switch supplied with the R-93 
are not used. The phonograph output is con- 
nected direct to the phonograph input jack 
and the Radio-Record Switch on the receiver 
is used for changing from Record to Radio 
reproduction. 

(2) Receivers having phonograph terminal board 
connections. Such connections should be made 
in accordance with the instructions pertaining 
to that particular instrument. 

(3) Receivers using the type 2B7 or 6B7 second 
detectors. With receivers of this type, the 


(4) 


(5) 


(6) 


yellow and green leads are connected in series 
with the grid cap connection of this tube, the 
green lead connected to the grid cap itself. 
Receivers using the type 6F5 as a first audio 
tube. On receivers of this type, the yellow 
and green leads are connected in series with 
the grid cap connection of this tube, the green 
lead connected to the grid cap itself. 
Receivers not having any of the foregoing 
features. On receivers of this type, a split 
cathode connection is necessary. Stock No. 
4611 five-prong adapter, or Stock No. 4612 
six-prong adapter, may be used which is placed 
under the tube used in the second detector 
socket of the receiver. Stock No. 11957 eight- 
prong “octal” adapter may be placed under 
the first audio tube, such as the type 6C5. In 
the above cases, the yellow and green leads are 
connected in series with the cathode, the 
green lead connected to the tube cathode and 
yellow lead to the cathode socket contact. 
Under Chassis Connections. The above con- 
nections (3), (4), and (5), are recommended 
when it is desired to connect the R-93 with- 
out removing the chassis and making changes 
in its wiring. Better results may often be ob- 
tained by making permanent connections un- 
derneath the chassis. Additional parts (such 
as a cathode bias resistor and its by-pass capa- 
citor) may be added to supply the necessary 


25 &50 CYCLE 
CONNECTION 


BINDING POST ON 
TURNTABLE UNIT ~a\ 


WIRING DIAGRAM 


POWER CORD 


bias for phonograph operation when the stage 
is signal biased. A typical example of such an 
arrangement as recommended for Model C 
15-3 is shown by Figure 2. (Note the addi- 
tional jumpers added to the switch for killing 
radio.) All leads should be kept as short-as 


\« SHIELD \"¥ 
er p RRR Renn —— 
Sepemoe we eee ae RAN ASE OSS ava totale RN 
ic) RED? ADDITIONAL PARTS 
rs 
DUO JUNIOR € 43°Mro. SHIELD 


SWITCH 


Figure 2—Typical Connections for Model C 15-3 


possible and properly shielded. Also, care 
should be taken in the placement of leads in 
regard to a-c heater wiring, power transfor- 
mer, etc., to prevent hum pickup. Receivers 
using a multi-purpose tube for i-f and second 
detector (such as Model T 4-8), the yellow 
and green leads should be connected in series 
with the detector grid; the connection being 
made in series with the ground side of the i-f 
transformer secondary to avoid detuning due 
to capacity effects. 


RED 


EQUIVALENT SCHEMATIC CIRCUIT. 


TWISTED LAMP CORD TO BE 
SUPPLIED BY CUSTOMER 
MAY BE UP TO 50 FEET LONG 


TERMINALS ON 
SWITCH UNIT 


Figure 3—Wiring Diagram and Equivalent Schematic Circuit 
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RCA VICTOR RECEIVERS—DETAILS OF LEAD CONNECTIONS 
Method of 
| modet | Cuewesion | Green| Yellow | Red 


R-4, 6, 8, 10, 5. Adapter Det. Cathode Cathode Socket | Ant. Ant. Lead Chassis 
We Ose. 12, Contact 
74, 76, 77 
R-5, 17M, 27 Det. Cathode Cathode Socket Ant. Lead Det. Cathode 
Contact (Yellow) 
R-7, 7A 2. Term. Board | Term. 2 Term. 1 Ant. Ant. Lead Term. 4 
(Open Link) 
2. Term. Board Term. 2 Term. 3 Term. 4 erm. 5 
(Open Link) (Open Link) 
R-18W, 22 Det. Cathode athode Socket | Ant. Ant. Lead Det. Cathode 
Contact (Yellow) 
ntact 


ntact 
R-37, 38, 73 3. Grid Clip Grid Cap of Grid Clip Ant. Ant. Lead or Chassis 
IVoNs Thee theo Tube Bind. Post 


Term. 4 Term. 5 erm. 2 
(Open Link) (Open Link) 


R-90, 260, 261 5. Adapter Det. Cathode Cathode Socket | I-F Amp.* I-F Cathode Chassis 
Contact Cathode Socket 
Contact 


Det. Cathode Cathode Socket Ant. Lead or Cathode Socket 
Contact Bind. Post Contact 

: Det. Cathode 

(Yellow) 


ad. 80 5. Adapter Det. Cathode athode Socket | Ant. : Bind 
Contact 
Rad. 82 2. Term. Board erm. erm. le- erm. 2 
(Open Link) in Term.1 
to Term.3 


ROS Vid. 11S: 
210 


Ant. Lead or 
Bind. Post 


Grid Cap of 
Tube 


RY 218 119; 
AZO Lo U2) 
1240125, 128, 
Duilnee 4 e220; 


2. Term. Board | Term. 2 Term. 1 I-F Cathode I-F Cathode Chassis 
(Open Link) (Adapter) Socket 
Contact 
280 5. Adapter Det. Cathode Cathode Socket | I-F Cathode* I-F Cathode Chassis 
Contact Socket 
Contact 


Chassis Term. 
4-10, 5-2 Tube 
T 6-1, 6-9, 7-5, | 4. Grid Clip Grid Cap of Grid Clip I-F Cathode I-F Cathode Chassis 
8-14 Tube (Adapter) Socket 
Contact 
C 6-2, 7-6, 8-15,| 4. Grid Clip Grid Cap of Grid Clip I-F Cathode I-F Cathode Chassis 
9-4 Tube (Adapter) Socket 
Contact 
-16, 9- 2. Term. Board | Term. 2 Term. 1 Term. 3 Term. 4 
-17, 9- (Open Link (Left Term.) (OpenLink) 
T 10-1 5. Adapter Ist Audio Cathode Socket | I-F Cathode* I-F Cathode Chassis 
C 11-1, 13-2, Cathode Contact Socket 
15-3 Contact 
T 10-3, 11-8 2. Term. Board | Term. 2 Term. 1 I-F Cathode I-F Cathode Chassis 
(Open Link) (Adapter) Socket 
; Contact 


* Use a second adapter. 
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It will be noted that red and blue leads are brought 
out from the switch for “killing” the radio circuit 
during record reproduction. On early receivers, these 
may be connected in series with the antenna lead to 
open the antenna circuit during phonograph opera- 
tion. In the event of unsatisfactory radio suppression 
with this connection, better results may be obtained 
by re-connecting the red and blue leads to the adja- 
cent respective lugs on the Radio-Phono Switch and 
attaching the outer ends to the Ant.-Gnd. terminals 
of the receiver so as to short-circuit these terminals 
during phonograph operation. CAUTION: This 
scheme of connection should be avoided on AC-DC 
receivers unless a small capacitor (.05 mfd.) is used 
in series with either switch lead. 

For most positive radio suppression, a split cathode 
adapter should be used in an i-f socket and the red 
and blue leads connected (standard connection at 
Radio-Phono Switch) in series with the cathode so 


that this circuit will be open for phonograph opera- 
tion. 

If the receiver is of the “All-Wave” type, it is re- 
commended that a split cathode adapter always be 
used in an i-f socket. CAUTION: If a “Doublet” 
antenna is used, do nat place the switch in series with 
either side of the transmission line as the operation 
of the antenna system may be affected. 

On the preceding page, a list of numerous receivers 
and their proper connections are given. 


RK-24 Phonograph Oscillator 


In addition to the above recommended connec- 
tions of the R-93 to radio receivers, the RCA Stock 
No. 9554 RK-24 Phonograph Oscillator provides a 
convenient and reliable means for connection and 
operation of the R-93 with a radio receiver of any 
type of manufacture. Its proper connections are 
shown in the RCA Victor RK-24 Service Notes. 


Phonograph Motor Service Data 


NOTE: The motor used in the Second Production 
R-93 turntables is somewhat different from that used 
in the First Production. They are hereinafter de- 
signated as (1) First Production and (2) Second 
Production. Changes denoting the difference between 
the two types are indicated in Figure 5 (First Pro- 
duction) and Figure 6 (Second Production). Replace- 
ment Parts are likewise tabulated separately for each 
type. : 

The synchronous motor used in this instrument is 
designed to be simple and foolproof. Among its many 
features are constancy of speed, low power consump- 


NOvours -SOcrcres 
NWOvorrs-25crceres 


NO vo_rs-—GOcyrc.es 
220 vo.ts ~ 50 CYCLES 


SN-558| 


COIL RESISTANCE 


First Production 


110 V. 50 or 60 Cycles 218 ohms total 
110 V. 25 Cycles 960 ohms total 
220 V. 50 Cycles 1270 ohms total 


Second Production 


110 V. 50 or 60 Cycles 200 ohms total 
110 V. 25 Cycles 660 ohms total 


Figure 4—Motor Wiring Connections 


tion, single moving part, ease of starting, viscoloid 
damper, and long life. The main parts of the motor 
and the points that may require attention are shown 
by Figure 5 (First Production) and Figure 6 (Second 
Production). The motor is started by turning “On” 
the power switch and giving the turntable a clock- 
wise spin with the hand. If the motor is difficult to 


458 


start it may be due to the stator failing to rotate on 
the outer bearing. This may be corrected by applying 
a slight amount of oil to the bearing surfaces. It is 
very important that the ball bearing be at the bottom 
of the main bearing assembly. 


Excessive Hum and Vibration 


A small amount of hum when starting, decreasing 
to a negligible amount while running, is normal. If 
excessive vibration occurs either at starting or run- 
ning, it may be due to one of the following: 

(1) Insufficient lubrication in outer bearing or any 

other failure that will cause the stator to bind. 

(2) Metal washer not above the leather washer at 

the bottom of the main bearing. 

(3) Leather washer not oiled. When replacing 
the leather washer, make sure that it is 
thoroughly soaked in oil. 

Motor not properly supported from motor 
board. Unless the motor is properly supported 
from the motor board, normal vibration will 
be excessive. 

Burrs on salient poles of rotor or stator. They 
should be removed with fine emery cloth. 


(4) 


(5) 


Removing Rotor from Stator 


The rotor which includes the turntable may be 
removed as follows: 

(1) First Production. Loosen the screw shown in 
Figure 5 until it clears the rotor. Then lift 
the turntable, being careful not to lose the 
steel ball of the end-bearing. After replacing 
the rotor, tighten the retaining screw securely. 
Second Production. Loosen the nut shown in 
(5) of Figure 6, pushing the stop out of the 
slot and rotating 180 degrees. Then lift the 
turntable, being careful not to lose the ball 
end-bearing. After replacing the rotor, return 
the stop to its normal position and tighten the 
nut securely. 


(2) 


TURNTABLE (FH 
STOP " 


fae 
oe 


Figure 5—Details of Motor (First Production) 
(For details of sections (1), (2), and (4), refer to corresponding sections below) 


an —] CHECK FOR CLEARANCE BETWEEN TO REMOVE TURNTABLE ASSEMBLY:- LOOSEN [6) | 
ROTOR AND MOTOR BOARD NUT, PUSH STOP UP OUT OF SLOT AND 


ROTATE 180° 


STATOR 
BRACKET 


A aed —. CORRECT POSITION OF TURNTABLE STOP 


WHEN ASSEMBLED. 


RUBBER 
C WASHER — SPACERS 


RUBBER 


SLEEVE DAMPER ASSEMBLY 


TURNTABLE STOP 


EE 


REMOVE BURRS FROM 
POLES OF STATOR AND 


Dy? STATOR’ 
A g i ROTOR WITH FINE EMERY 
CLOTH IF HUM IS PRODUCED 
“| ores t .0015 BY SAME. 
AIR GAP ae acs eee 
RUBBER WASHER) 
SPACER Ee 
1 
WASHER | 
SPACER at 
: v] SPACERS 
N4 
NA 
NA 
ANG 
OIL TURNTABLE SHAFT an 
IF MOTOR BECOMES WASHER 
NOISY 
TURNTABLE SHAFT 
AND BEARING MOTOR SUPPORT SCREW 
SN-560 taal 


Figure 6—Details of Motor (Second Production) 
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PICKUP UNIT SERVICE DATA 


The magnetic pickup and tone arm assembly of this 
instrument is of new design and unique construction. 
Service work will consist of centering the armature 
and replacing the spacer cushions, damping block, and 
replacing the magnet coil. 


Disassembling the Pickup 


The pickup may be disassembled in the following 
manner. 


(a) 
(b) 
(c) 
(d) 


(e) 


Unsolder the two cable connections to the 
terminal strip. 


Remove the needle screw and screws “A” and 


“BRB” 
Remove the pickup assembly from the arm 
and housing. 

Unsolder the two magnet coil leads attached 
to the terminals and then remove screw E. 
This will allow the removal of the ter- 
minal board. 

If centering the pickup armature is the only 
adjustment required, such centering can be 
done without removing the terminal board 
indicated in (d). The armature is centered by 
loosening screw F, accessible through the hole 
shown, and holding the armature with the 
finger in proper position while screw F is 
tightened. “Feeling” the armature while de- 
flecting it between its two extremes is the best 
manner of ascertaining proper centering. When 
centering, after work has been done or the 
magnet removed, it is important that the 
magnet be remagnetized while in place. 


NEEDLE SCREW 


FRONT VIEW SHOWING LOCATION OF SCREWS 


(f) If the coil or spacer cushions are to be replaced, 


the pickup must be further disassembled. This 
is done by removing the magnet and then re- 
moving screws C and D. The pole piece may 
now be removed and the old coil and sleeve 
disassembled. Acetone will be found helpful 
for dissolving the old cement that holds the 
coil in place. The new coil, with its sleeve, 
may now be replaced and cemented in a 
similar position to that occupied by the old 
coil. Duco household or Ambroid cement may 
be used to hold the coil in place. Be careful to 
center the coil with its paper sleeve before 
cementing. Only rosin core solder should be 
used for soldering the coil leads in the pickup. 


(g) The spacer cushions are replaced by loosening 


the armature adjusting screw F and removing 
screw G, clamp H and washer I and removing 
the armature from its bracket. Damping 
block J must be removed from the afmature. 
After putting the new spacer cushions in place, 
a new damping block should be fastened to the 
armature as outlined in instructions on replac- 
ing the damping block. The cushions can then 
be removed by slipping them from each end 
of the pivot shaft. 


Replacing the Damping Block 
If it is desired to replace the damping block, it may 
be done in the following manner: 


(a) Disassemble the pickup as described under the 
preceding section. 


Figure 7—Details of Pickup Assembly 
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(b) 


(c) 


(d) 


Remove the damping block from the armature 
and clean the armature shaft with emery 
paper. 

Insert the armature through the new block so 
that it occupies the same position as that of 
the old. Also ascertain that the block is in 
correct vertical alignment with the armature. 
It will be noted that the hole in the damping 
block is somewhat smaller than the shaft dia- 
meter. This is done so that a snug fit will be 
obtained. 

After properly locating the damping block, a 
soldering iron should be applied to the arma- 
ture so that the block will melt slightly at its 
point of contact with the armature. A’ special 
tip, constructed as shown in Figure 8, will 
prove desirable for fusing the block in place. 
The iron should be applied only long enough 
to melt the block sufficiently to cause a small 
bulge on each side, and must be removed be- 


fore any bubbling occurs. The pickup should 

then be reassembled. 
It is important to remember that in all operations 
after reassembling but before placing in the tone arm, 
the pickup should be magnetized and the armature 


SPACER 
CUSHIONS 


VISCOLOID 
DAMPING BLOCK 


TIP OF SOLDERI 
IRON ARMATURE = srve 


Figure 8—Special Soldering Iron Tip 


centered after remagnetizing. Magnetizing should be 
done by placing the pickup magnet on the magnetizer 
and sliding it onto the pole pieces, after magnetizing 
being careful not to break the magnetic circuit. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


MOTOR ASSEMBLIES 
FIRST PRODUCTION 


Ball—Steel ball bearing—Package of 20.. 
Base—Motor base and bearing assembly— 
50-60 cycle—105-125/200-250 volt op- 
TAO rere cs se lik a ak waa se eS 
Base—Motor base and bearing assembly— 
Deiicycle WODEratiOn i. ga < kis 3 ne os oe 
Coil—Stator assembly—Comprising coil 
and laminations—105-125 volt, 60 cycle 
OPETAUON. teas 6 iecatie viealy & see 9 Sor a's 
Coil—Stator assembly—Comprising coil 
and laminations—105-125 volt, 50 cycle 
Operation giere ve is teases teens oi 
Coil—Stator assembly—Comprising coil 
and laminations—105-125 volt, 25 cycle 
Operauione +. si pec uews tata eee ssa 
Coil—Stator coil assembly—Comprising 
coil and laminations—50 cycle, 200-250 
Volts Operation. +05 ss... he mans sles #5 
Motor—105-125 volts—60 cycle motor.. 
Motor—105-125 volts—50 cycle motor.. 
Motor—105-125 volts—25 cycle motor.. 
Motor—200-250 volts—50 cycle motor.. 
Motor accessories—Comprising 3 nuts, 1 
Sear and er ESCLEW oars sn vetcletg ete ans se 
Motor suspension assembly—Comprising 
one screw, one metal bushing, two 
rubber bushings, one flat washer, one 
lockwasher and one nut—Package of 3 
Spring, screw and washer assembly—Used 
to mount rotor laminations to turn- 
table—Comprising 3 springs, 3 screws 
ANd Oe WASNETS cs ais plec 0 se ten neice 
Turntable—Turntable assembly complete 
with rotor laminations—60 cycle op- 
PETAUON ners CeCe ak aie sole as os 
Turntable—Turntable assembly complete 
with rotor laminations—25 cycle op- 
WetatlOO War wie dens tar cine © snes s,< 


List 
DESCRIPTION 
ESCRIPT Daye 


Turntable—Turntable assembly complete 
with rotor laminations—105-125/200- 
250 volt—50 cycle operation........ 

Washer—Leather washer—Package of 10. 

Washer—Metal .washer—Package of 10.. 


MOTOR ASSEMBLIES 
SECOND PRODUCTION 


Ball—Steel ball bearing—Package of 20.. 
Base—Motor base and bearing assembly. . 
Coil—Stator assembly—Comprising coil 
and laminations—105-125 volt, 60 cycle 
Operation ...eesecesccorrercevaces 
Coil—-Stator assembly—Comprising coil 
and laminations—105-125 volt, 50 cycle 
Operation ...eeeeeeereeeeereceeees 
Damper—Motor damper assembly—Com- 
prising one damper, one damper plate, 
one screw, two rubber washers, and one 
Gre WARE. wee te mee kn Oo Mere ns + Side 
Motor—105-125 volts—60 cycle motor.. 
Motor—105-125 volts—50 cycle motor.. 
Motor accessories—Comprising 3 nuts, 1 
shield and 1 screw......-+seeeeeees 
Turntable—Turntable assembly complete 
with rotor laminations—60 cycle op- 
(SEIN 5 Goro do Ub OOD OO NO OO Un DIDI 
Turntable—Turntable assembly complete 
with rotor laminations—50 cycle op- 
peration ..eeeeeeeeeeseecececesece 
Washer—Leather washer—Package of 10. 
Washer—Metal washer—Package of 10.. 


PICKUP AND ARM 
ASSEMBLIES 


Armature—Pickup armature.......+.+- 
Cable—Pickup cable.........sseeeeees 
Coil—Pickup coil...... A Mire sh ore Une 
Cushion—Pickup armature spacer cushion 
—Package of 10........seeseeeeees 


The prices quoted above are subject to change without notice. 
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REPLACEMENT PARTS—Continued 


STocK List Stock 
DESCRIPTION He ce NA DESCRIPTION 


Damper—Damper block complete with Cable—5-conductor—Radio-Record switch 

damper: clamp,* washet. tee one saeeier Cable Hots ceeS ite emigre hy eke See 
Pickup and arm assembly complete..... Bracket—Volume control mounting 
Screw—Needle holding screw—Package bracket). «5052.0 es oe cc eee 


eee eoeer ees eee ere eee eee ees eee 


CABINET ASSEMBLIES 


Bottom—Lower section of wood cabinet 


i 


eoereeeoeecer eer eee eec cee recess 


Knob—Volume 


Cover—Top half of wood cabinet...... crane 
MISCELLANEOUS ASSEMBLIES Post—Binding post—Package of 10..... 
Rest—Pickup rest—Package of 5....... 
Adaptor—Five-prong split cathode adaptor Screw—No. 8-32-l/4-inch headless set 
Adaptor—Six-prong split cathode adaptor screw for knob—Package of 20...... 
Adaptor—Eight-prong “octal” split cath- Switch—-Radio-Record switch.......... 
ode adaptor with ground lug........ Volumesicontroli (Rly seteen oe ee 


The prices quoted above are subject to change without notice. 


NOTES 
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RCA VICTOR MODEL R-95 
Portable Table Electrola 


SERVICE NOTES 


Electrical Specifications 
105-125 Volts A.C. 


See MR ATS he ii i. iis Moira me ys haere vig sed ae cn jelgimenyeenmnermren Peal Hake sid « o> 
Frequency Rating (two types) .....--2-02 2 cece t eee e esate nee cess tere ene een tes 50 and 60 Cycles 
RETIRE ECU PUION Moe. As <2 i Sighs Sane BK seeks odigee Baie emt sw teint a ans eee Vika enh ko 75 Watts 
Manaber-and Fype of Radiotrons 22.0605 0c. eee ce needs eee eects 1 RCA-77, 1 RCA-43, 1 RCA-25Z5 


Deron Coulspeaket ccs... sikiger ses rare okt vo amee sae amneiges dees es ees ea era 
Bee Pe PIM PeGANCe 4 cain cl oh Pacale 24 ee oa ue min ite eee aha neal 4 ge Ae ol 
RD ois ee kin ale 49 eas ais Ft RE orem eaten a aaa Leah He Ra 
RpetoMlmpedanice «x. Neshes edad aay cee Ge wk eset Ce wee seen peels oo Fea tas 
Rest MOLL seid gi os Swick wna Un ea eo A ole ek pace elm Sree Eee ers Synchronous (Manual Starting) 
ooh GOES Sales ee Cro Sc FOO ee Seo 78 R 
EMEC AG) stat craghaha Man Sd lh ROS Ne. Hy Ree PNA 6, gut se ly Sk F 0.4 


Mechanical Specifications 


ee races ser a rs <8 b= Ae aig vhs «gn ee ors ras sin Ae eA Ae Ss 1314 inches 
See | tp I te AEE oe On i, ee i Ors to (Gators oe rr ee 155/g inches 
side 2 LS SRE SE Sea ee eae ane acc scot en ce ca aa 131% inches 
foal te (OES Ns EES AS Pepe eae ce eee cae ee 2414, pounds 
Weight (Shipping) ee Ni et ens cat a eR tea 5+. sLuttiaegrrdnigeecr > oon OU pounds 


General Features 


The RCA Victor Model R-95 Portable Table power switch and volume control is located on the 
Electrola consists of a synchronous motor, pickup, motor board. A receptacle is provided in the right 
amplifier, and loudspeaker contained in a portable side of the cabinet for plugging in the power cord. 


cabinet. This instrument provides a convenient and The pickup and tone arm are combined as one unit. 
reliable means for reproducing records of the 78 r.p.m. The audio output is reproduced by an 8-inch elec- 
type up to 12 inches in diameter. A combination trodynamic loudspeaker. 


Electrical Circuits 


The magnetic pickup is coupled to the control grid Radiotron Socket Voltages 


of the RCA-77 Radiotron through the volume con- A f PR ST 
trol. A scratch filter is provided to reduce record fine se petseiny “Cone one Ehepbasic circuits’ 0 
surface noise. The output of the RCA-77 1s resist- the amplifier may be determined by measuring the 

; voltages applied to the tube elements. Figure 9 shows 


ance coupled to the RCA-43 power output Pentode. h ete h k f 
The output of the RCA-43 is fed to the loudspeaker ARTS 0) LS 0 Sera ror are gs 
the plates of the RCA-25Z5 rectifier, as indicated, 


otek aa oe ee . ; and across heater contacts (H-to-H). These voltages 
? The fectifer, an Nee Radiorop. is employed are actual measured values and should hold within 
in a voltage doubler circuit. This arrangement pro- + 20% when the instrument is normally operative. 

vides approximately twice the d-c output voltage com- To duplicate the conditions under which ee ale 
pared to the a-c voltage input. The loudspeaker field ages were measured requires a 1,000-ohm-per-volt 
is connected across the output of the rectifier circuit. a-c_—d-c meter having ranges of 50 and 250 volts. 
Figure 2 shows the schematic diagram and Figure 1 Voltages below 50 measure on the 50 volt range; 


shows the wiring diagram. above 50 on the 250 volt range. 
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TO v.c-*} TO SPEAKER 
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Figure 1—Amplifier Wiring Diagram 
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Figure 2—Schematic Circuit Diagram 
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Phonograph Motor 


The synchronous motor used in this instrument is 
designed to be simple and foolproof. Among its 
many features are low power consumption, single 
moving part, ease of starting, viscoloid damper, and 
long life. The main parts of the motor and the 
points that may require attention are shown in Figure 
4. The motor is started by giving it a clockwise 
spin with the hand. If the motor is difficult to start, 


NO voirs -GOcrc.es 


Figure 3—Motor Wiring 


it may be due to the stator failing to rotate on the 
outer bearing. This may be corrected by applying 
a slight amount of oil to the bearing surfaces. It is 
very important that the ball bearing be at the bottom 
of the main bearing assembly. 


VISCOLOID 


CHECK FOR CLEARANCE BETWEEN 
ROTOR AND MOTOR BOARD 


STATOR 
BRACKET 7777 E 


RUBBER 
SPACERS 


C WASHER 


STATOR G 


RUBBER 
SLEEVE 


OIL TURNTABLE SHAFT 
IF MOTOR BECOMES 
NOISY 


TURNTABLE SHAFT 


AND BEARING 


ExcEssIVE VIBRATION AND Hum 


A small amount of hum when starting, decreasing 
to a negligible amount while running, is normal. If 
excessive vibration occurs either at starting or run- 
ning, it may be due to one of the following: 


(1) Insufficient lubrication in outer bearing or any 
other failure that will cause the stator to bind. 


(2) Metal washer not above the leather washer at 
the bottom of the main bearing. 


(3) Leather washer not oiled. When replacing the 
leather washer, make sure that it is thoroughly 
soaked in oil. 


(4) Motor not properly supported from motor board. 
Unless the motor is properly supported from 
the motor board, normal vibration will be ex- 
cessive. 


REMOVING RoTOR FROM STATOR 


The rotor, which includes the turntable, may be 
removed by loosening the nut shown in Figure 4, 
pushing the stop out of the slot and rotating it 180 
degrees. Then lift the turntable, being careful not 
to lose the ball end-bearing when this is done. After 
replacing the rotor, return the stop to its normal po- 
sition and tighten the nut securely. 


TO REMOVE TURNTABLE ASSEMBLY:- LOOSEN 
NUT, PUSH STOP UP OUT OF SLOT AND 
ROTATE 180° 


CORRECT POSITION OF TURNTABLE STOP 
WHEN ASSEMBLED. 


TURNTABLE STOP 


RUBBER 
SPACER 


RUBBER_§ 
SPACER pz 


SLULLIPTLLT ER eT See 
511 SSSSSSNSRANNNNSNNS i 


MOTOR BOARD 


MOTOR SUPPORT SCREW 


Figure 4—Motor Board Adjustments 
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Pickup Unit 

The magnetic pickup and tone arm assembly is of 
an improved design. The horseshoe magnet is rigidly 
welded to the pole pieces and is irremovable. There 
is a centering spring attached to the armature to 
maintain proper adjustment and to provide a limiting 
effect on the movement of the armature. An adjust- 
ing screw with lock nut is provided near the rear 
of the tone arm to adjust for needle clearance above 
the motor board. Service operations which may be 
necessary on the pickup are as follows: 


CENTERING ARMATURE 


(a) Remove the needle holding screw and screws A 
and B, holding the pickup assembly to keep it 
from dropping. Unsolder the two output leads 
from the terminal board and remove the pickup 
assembly. 


(b) Insert a small rod or nail into the armature 
needle hole and replace the needle holding 
screw, tightening it to hold the rod securely. 
If the armature clamping screws C and D have 
not been disturbed, screw F should be loosened 
which will permit the armature to be moved 
from side to side, the rod acting as a lever to 
perform this operation. The proper adjustment 
is obtained when the armature is moved to the 
extreme position on each side (the movement 
being limited by the armature striking the pole 
pieces) and then brought to the mid position 
between these two extremes. Screw F should 
then be tightened. The armature position should 
then be central between the pole pieces and 
at right angles to them. With a little practice, 


NEEDLE SCREW 


FRONT VIEW SHOWING LOCATION OF SCREWS 


the correct adjustment of the armature will be 
obtained. The air gap between the pole pieces 
and the armature should be kept free from dust, 
flings, and other foreign material which would 
obstruct the movement of the pickup armature. 


DamriInc BLockK 


The viscoloid damping block which is attached to 
the front end of the armature shank serves as a 
mechanical filter to eliminate undesirable resonances 
and to cause the frequency response to be uniform. 
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Figure 5—Special Soldering-Iron Tip 


Should it be necessary to replace this damping block, 
the pickup mechanism should be removed from the 
tone arm as explained in (a). 


(c) Unsolder the pickup coil leads from the two lugs 
on the terminal board and remove screw E and 
the terminal board. 


(d) Remove screw G, clamp H, washer I, and the 
damping block from the pickup assembly. Make 
sure that the shaft of the armature which con- 
tacts the viscoloid is clean. Then insert the 
new damping block so that it occupies the same 
position as that of the original block, and is in 


DISASSEMBLY OF PICKUP 


\ i <S 


| 4) METHOD OF CENTERING ARMATURE [Sv-3/ 


igure 6—Details of Pickup 
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correct vertical alignment with the armature. 
The hole in the block is somewhat smaller than 
the diameter of the armature in order to permit 
a snug fit. With the damping block properly 
aligned on the armature, screw G, clamp H, and 
washer I should then be replaced. Heat should 
be applied to the armature (viscoloid side) so 
that the damping block will fuse at the point 
of contact and become rigidly attached to the 
armature. A _ special-tip soldering iron, con- 
structed as shown in Figure 5, will be found 
very useful in performing this operation. The 
iron should be applied only long enough to 
slightly melt the block, causing a small bulge on 
both sides. The armature centering should then 


be checked. 


REPLACING COIL 


Whenever there is defective operation due to an 
open or shorted pickup coil, this coil should be re- 
placed. Remove the pickup mechanism and terminal 


board as described in (a) and (c). 


(e) Remove screws C and D and the magnet as- 
sembly. 


(f) Remove the bakelite coil support (with coil at- 
tached) and insert the new coil support assem- 


MAGNETIZING 


Loss of magnetism will not usually occur when the 
pickup has received normal care, due to the fact that 


MOTOR BOARD 


SN-557 


BOTTOM WIEW 


Figure 8—Assembly Wiring 


the magnet and pole pieces are one unit and the mag- 
netic circuit remains practically closed at all times. 
When the pickup has been mishandled, subjected to 


BROWN 


| FIELD || Sir-3 

x epee 5120 a strong a-c field, jolted, or dropped, there may be 
3 BROWN an appreciable loss of magnetic strength, in which 
ies 23 a a a ; case it will be necessary to remagnetize the entire 
< 5 25 0190 voice structure. To,do this, it will be necessary to first 
TRANSF. remove the pickup mechanism from the tone arm, 
siack—” bs and then remove the magnet assembly as described 

y in (a), (c) and (e). 
ick (h) Place the magnet assembly on the poles of a 


SNNNT 


Figure 7—Loudspeaker Wiring 


bly in its place, after which, replace the magnet 
assembly and center the armature as described 
above. Then reassemble the remainder of the 
unit. Only rosin core solder should be used for 
soldering the pickup coil leads and output leads 
to the terminal board. This same type of solder 
should be used when necessary for soldering the 
centering spring to the armature. 


REPLACING SPACER CUSHIONS 


After a long period of time, the spacer cushions 
may become hard, in which case they should be re- 
placed. 


(g) Disassemble the pickup as described in (a), (c), 
(d), and (e), and remove screw F and the arma- 
ture. Remove the spacer cushions by slipping 
them from each end of the shaft. After putting 
the new spacer cushions in place, a new damp- 
ing block should be installed as in (d). 
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standard pickup magnetizer, such as the RCA 
Stock No. 9549 Pickup Magnetizer, and charge 
the magnet in accordance with the instructions 


RECTIFIER 
-2Svv~ 


Note a= AC Voltage 


,235v0 


aa we 


Figure AEE ESD Kis 5 ad eee 


accompanying the magnetizer. It is preferable 
to check the polarity of the pickup magnet and 
to remagnetize it so that the same polarity is 
maintained. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. 


List List 
Lo DESCRIPTION Peealeeey DESCRIPTION 


MOTOR BOARD ASSEMBLIES 11231 | Bolt—Yoke and core assembly bolt and 
4840 | Capacitor—0.25 Mfd. (C1, C4) ......... 0.30 mete? 2. AG Re i Sa a $0.16 
ped arenes ol #2011 aco) parncestSOuat eee eee eee 
Ged fuse ue Se ONE 11257°| ‘Clamap—Cone center eiapension clamping) aaa 
OF Se aE cetaae tt amt Seem Cael A .60 - 
11863 | Resistor—2200 ohms—carbon type—1/10 nut and screw assembly—Package of 5 25 
watt—(R3)—Package of 5........... .75 | 11983 | Coil—Field coil (L3) ................. 3.15 
11866 | Rest—Pickup rubber rest... 28 | 11233 | Coil—Neutralizing coil (L5) .......... .30 
11869 | Screw—Motor mounting screw assem- 11235 | Cone—Reproducer cone—(L4)—Package 
bly—comprising one screw, three metal Of 5 eee 3.50 
washers, two rubber washers, one lock- 5040 | Connector—4-contact female connector 
washer, one nut, and two spacers— for reproducer cable. -........ 25 
Package Off3 0 ee ee eee 32 5039 | Connector—4-contact male connector for 
11864 | Screw—Motor board mounting screw sail trad aghast are Per tucme bo eee 5 25 
and finishing washer—Package of 10. 36 9637 eproducer—Complete ............... 7.45 
a 11828 | Transformer—Output transformer (T1) 1.46 
11862 | Socket—Power cord socket ............ 18 1 Wash h 
11861 | Volume control—R2, S1 ............... 1.32 {p TSEC iy Wesel oO Pring (om seer. usc Mtoe aaa 
field coil securely—Package of 5 ..... .20 
AMPLIFIER ASSEMBLIES 
5‘ PICKUP ASSEMBLIES 
eae Rene een Sas Vea ee ee 11731 Armature—Pickup armature—complete 
parece ait aN LS) Nit : with spacer cushions ..............°. .64 
4836 | Capacitor—.05 Mfd. (C3, C13, Cis). -30 | 41732 | Coil Picku 
— p) coil. (21) ee eee .60 
5170 | Capacitor—0.25 Mfd. (C6) ............ 25 | 4543 | Damper—Pickup damper block complete 
3796 | Capacitor—4 Mfd. (C2) ............ -60 with damper plate and screw........ .10 
11867 | Capacitor pack—Comprising four sec- 11872 | Pickup and arm assembly—Complete. . 8.15 
pene of 8 meee ons Tre si is 5091 | Spacer cushions—Pickup armature spacer 
and one section o . ’ ’ cushions—Package of 10 ............ 50 
COFCO CH CIT2 ie ner ie me 4.50 | 3811 | Screw—Needle holding screw—Package 
11871 | Lead—Shielded lead—less grid contact Of 10:2 oR RRA ere oe tee ee 46 
cap—connects volume _ control to 
chassig (0090 Mal a Se en 08 .26 MOTOR ASSEMBLIES 
6505 | Reactor—Filter reactor (L2) .......... 1.06 10194 | Ball—Steel ball bearin 
: 5 i — g—Package of 20 25 
11870 | Resistor—220 ohms—line resistor (R4) ‘90 | 11740 | Base—Motor base and bearing assembly | 1.45 
11868 | Resistor—470 ohms—carbon type—1 11734 | Coil—Stator assembly—comprising coil 
watt CRDi bo a) .ihoe Rae sues 22 and laminations—105-125 volts—S0- 
2731 | Resistor—10,000 ohms—carbon type—1 cycle operation 4... Un ee 3.08 
watt—(R9)—Package of 5.......... 1.10 | 11733 | Coil—Stator assembly—comprising coil 
11332 | Resistor—22,000 ohms—carbon type—1 and laminations—105-125 volts—60- 
watt—(R10)—Package Of Sree bree: 1.10 cycleoperation© 400 ote. en ee 2.96 
3998 | Resistor—15,000 ohms—carbon type—™% 11748 | Damper—Motor damper assembly—com- 
watt—(R1)—Package of 5.......... 1.00 prising one damper, one damper plate, 
11646 | Resistor—47,000 ohms—carbon type—™% one screw, two rubber washers and 
watt—(R8)—Package of 5............ 1.00 one! 'C” washer) ie? Wan fh hae .20 
5158 | Resistor—220,000 ohms—carbon type—% 12083 | Motor—Complete—110 volts—50 cycles. | 11.10 
watt—(R5)—Package of 5... 1.00 | 12082 oto oe volts—60 cycles, on 
11172 R tor—470,000 oh + Mn rte) PR he pata yi y © GaninaMnes Cro CRA eC ee att tes . 
Set Reve Racean een ra yoni 1.00 | 12048 Turntable—Turntable assembly complete 
3682 | Shield—First audio Radiotron shield __. [22 idea rotor laminations—60-cycle oper- Per: 
4785 | Socket—6-contact Radiot Ketel 15 SON dere tasca's tak Ole tee a ee : 
bi ge Air tila take 12049 | Turntable—Turntable assembly complete 
SPEAKER ASSEMBLIES Se rotor laminations—50-cycle oper- ee 
AUION eSB ae ca alma ee i 
11232 Board—Terminal board assembly—com- 4083 | Washer—Leather washer—Package of 10 20 
plete with lead wire clips .......... 18 4084 | Washer—Metal washer—Package of 10. 26 


The prices quoted above are subject to Chane without notice. 
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Instructions 23334-1 


for 


Full Range Test Oscillator 


Type TMV-97-C 


INTRODUCTION 


The Type TMV-97-C Test Oscillator is a com- 
pact, self-contained portable instrument designed 
especially for service and test purposes. It is es- 
sentially an r-f oscillator hadhulaced with 400 cycles 
and covers a frequency range from 90 ke. to 25,000 
ke. in eight steps. Power for its two RCA-30 Radio- 
trons is obtained from two batteries housed in the 
instrument. The coils are contained in a drawn 
copper can, thus effectively shielding them separately 
from the remainder of the oscillatory circuit. The 
whole is entirely shielded in an aluminum case. 

In conjunction with other apparatus it is adapt- 
able for the following test and service functions: 

1. R.F. and I.F. tests and alignments on receivers 
either with the Cathode Ray Oscillograph (TMV- 
122-B) and Frequency Modulator (TMV-128-A), 
sweeping the oscillator output frequency over a 
definite range, or with an output indicating meter 
such as the TMV-121-A. 

2. Overall response characteristics of receivers 
(r-f input to a-f output) with oscillograph or output 
meter and a Beat Hee quieney Oscillator such as the 
TMV-52-E, or similar, furnishing a variable fre- 
quency modulation. 

3. Heterodyne detection of an external -fre- 
quency with headphones, the test oscillator func- 
tioning as a frequency or wave meter. 

4. Calibration with headphones and a source of 
known frequencies, by heterodyne detection. 

All controls, regulation and connections are made 
from the front panel, on which are mounted the 
following devices: 

1. “On-Off” or Power Switch (S-2). 

2. *Mod-Off” or Modulation Switch for Modu- 
lator tube (S-3). 


3. “Hi-Lo” or Attenuation Range Switch (S-4). 


4. Vernier Tuning Dial—calibrated directly in 
kilocycles. 


5. Range Switch with eight-position plate. 
6. Output Control with graduated plate, 0-100. 


7. Sweep Capacitor Jack for Frequency Modu- 
lator (J-1). 


8. Jack for External Modulator or Heterodyne 
Detector (J-2). 


9. Antenna and Ground Binding Posts for con- 
nection to the circuit under test. 


The overall dimensions of the instrument are 
approximately 934” wide, 434” deep and 8)4” 
high (including handle). Its weight is 534 pounds, 
including batteries. 


A calibration correction card is provided, installed 
in a frame on the back of the instrument. 


The following frequency ranges are covered by 
the eight-position range switch: 

Position Approximate Frequency Range ( K.C.) 

90- 200 

200- 400 

400- 800 

800- 1500 

1500- 3100 

3100- 6800 

6800-14000 

14000-25000 


CANIANLWNE 


The oscillator is shipped complete with Radio- 
trons, but less batteries. Figure 2 shows the sche- 
matic circuit and Figure 5 the wiring diagram. 


CONNECTIONS 


Installation of Batteries 


Two batteries are required, one 414-volt filament 
battery (Burgess No. 2370, or equivalent) and one 
221-volt “B” battery (Burgess No. 4156, or 
equivalent). 

Remove the four screws at the top and side 
edges of the front panel and withdraw the panel and 
chassis from the cabinet. Make certain that the 
Radiotrons are firmly in their sockets and the 
On-Off” switch is off. Then turn the chassis up- 
side down. Sufficient space is allowed beneath the 
chassis for insertion of the batteries, which should 
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be located and connected as shown in Figure 3. 
Turn the case upside down and replace the chassis, 
bottom uppermost. This assures proper location of 
the chassis and batteries within the case. Turn the 
oscillator over and replace the front panel mounting 
screws. The unit is then ready for operation. 


R.F. and I.F. Test Connections 


Connect the output of the oscillator to the 
receiver under test from the two binding posts 
Ant” and “Gnd” on the front panel. Reference to 
the service instructions for the receiver will disclose 
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Figure 2—Schematic Circuit 


0 


A BATTERY 


Figure 3—Location of Batteries 
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the proper points for making the connections on 
the set. Connect the output of the receiver either to 
an indicating meter or to a cathode ray oscillograph. 
In the latter case when it is desired to observe the 
selectivity curve of the receiver, connections will be 
made in accordance with Figure 1, the frequency 
modulator being plugged in at the sweep capacitor 
jack (No. 7) and connected to the oscillograph. 


Overall Response Test Connections 


Connect the test oscillator output to the receiver 
under test and the receiver output to meter or 
oscillograph, all as for r-f connections. Plug in a 
beat frequency oscillator at the external modulator 
jack (No. 8). The output from the instrument 
should be delivered through a low resistance trans- 
former and both output leads must be insulated 
from both ground and instrument case. The beat 
oscillator should be capable of providing approxi- 
mately 9 volts (r.m.s.) when connected to a 2,000- 
ohm load, and give a constant audio output voltage. 


Heterodyne Connections 


Connect the signal source to the “Ant” and 
“Gnd” binding posts, and plug headphones in 
detector jack (No. 8). 
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FREQUENCY MOOULATOR TEST OSCILLATOR 


Figure 1—Connections for Oscillograph Test 


OPERATION 


Check connections for the particular test being 
made and turn the power switch (On-Off) to “On.” 
Turn modulation switch to “Mod” for all tests 
except those using the frequency modulator and for 
heterodyne detection. Adjust the eight-point range 
switch and tuning dial for desired frequency signal. 
The tuning dial is calibrated directly in kilocycles 
with eight scales, one corresponding to each position 
of the range switch. The vernier tuning ratio may 
be varied from 6:1 to 20:1 by adjustment of. the 
position of the small arm at the tuning knob. The 
extreme clockwise position of the arm gives a 20:1 
ratio which is particularly advantageous for critical 
tuning. 


Adjust the output of the oscillator to the par- 
ticular test requirements by means of the output 
control knob and scale and the attenuation (Hi-Lo) 
switch. This switch provides a stage of attenuation 
of 100:1 in addition to the variable output control 
attenuation. The minimum signal with the switch 
on “Lo” and the control knob on zero will be less 
than 20 microvolts at any frequency setting within 
the range of the instrument. By recording the posi- 
tion of the output dial setting throughout the 
receiver range (for same signal output) a good 
indication of the relative receiver sensitivity may be 
obtained. 


R.F. and I.F. Alignment with 
Indicating Meter 


With modulation switch on ““Mod” adjust the 
attenuation switch and output control to give the 
desired reading on the output meter and then 
adjust the receiver trimmers, in accordance with the 
instructions in the Service Notes for the set, to give 
maximum output. It will be found advisable to make 
tests with the attenuation switch on “Lo” except 
when extremely high signal intensities are necessary. 


R.F. and I.F. Alignment with 
Cathode Ray Oscillograph 


R.F. and I.F. alignment with cathode ray oscil- 
lograph is effected in a manner similar to the above, 
the ae modulator being plugged in at the 
sweep capacitor jack and the modulator switch 
turned to “Off.” Readings are taken on the cathode 
ray oscillograph which replaces the indicating meter 
and provides more extensive and detailed perform- 
ance data. Information with regard to the opera- 
tion of the oscillograph and frequency modulator is 
contained in their respective instruction books. 


Overall Response Tests 


Set the receiver at a definite point, as, for example, 
1,000 ke. Plug in the beat frequency oscillator. 
Turn the power switch to “On,” the modulation 
switch to “Mod” and adjust the instrument controls 
as required. Take output readings, on an indicating 
meter or cathode ray oscillograph, corresponding to 
the various modulation frequencies of the beat fre- 
quency oscillator. A check may be made at any 
other setting of the receiver. 


Any discrepancies in the audio frequency charac- 
teristics of the receiver may thus be definitely 
detected. 


Note—The beat frequency oscillator output volt- 
age should be set at the required value to give the desired 
percentage modulation. A voltage of approximately 9 
volts (r.m.s.) will modulate the TMV-97-C oscillator 
50 per cent. 


Heterodyne Detection 


Plug headphones in the detector jack, turn 
modulation switch to “Off” and adjust frequency 


ATI 


controls to give beat note. The frequency being 
checked may now be read on the dial or the dial 
readings may be checked against known frequencies 


for rough calibration of the instrument. The output 
control should always be used at the lowest possible 
value at which it will provide an audible beat note. 


CALIBRATION 


The individual oscillators will be found to be 
within plus or minus 3% of the dial scale reading. 
However, if it is desirable to have a more accurate 
calibration than this, a separate correction card is 
included for each owner to calibrate his own instru- 
ment. ‘This is done by tuning in stations in the 
various ranges on a receiving set and then beating 
them with the test oscillator for zero beat. The 
frequency of the test oscillator will then be identical 
with that of the station. By noting the oscillator 
dial reading and the station frequency, a very 


accurate correction curve may be plotted on this 
card. 


For the lower frequencies, 90 ke. to 550 ke., a 
calibration is readily made by using harmonics‘of the 
oscillator for checking against frequencies in the 
broadcasting band. For example, 175 ke. can be 
checked by beating its fourth harmonic with Station 
WLW, the frequency of which is 700 ke. 


The instrument will be factory calibrated and a 
curve plotted on the card at customer’s expense, on 
request, before shipment is made. 


MAINTENANCE 


The battery voltages should be checked if at any 
time the output of the oscillator becomes weak. 

The drain on the batteries is small, so that 
their expected life is approximately 15 hours’ 
operation. However, the batteries should be re- 
placed when the filament battery voltage is less 
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than 3 volts and the “B” battery voltage is less 
than 17 volts. 

The combined series battery voltage may easily 
be metered between the external modulator jack 
(No. 8) and ground. If this reading is less than 25 
volis each battery should be checked separately. 
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Figure 5—Wiring Diagram 
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REPLACEMENT PARTS 


DESCRIPTION 


Base—Coil mounting base complete with 
bushings and terminal 


Coil—Oscillator coil—Range 90-200 and 
200-400 ke. (L1, L2, L3, L4, L5) 


Coil—Oscillator coil—Range 400-800 and 
800-1500 ke. (L6, L7, L8, L9, L10) 


Coil—Oscillator coil—Range 1500-3100 and 
3100-6800 ke. (L11, L12, L13, L14, L15).. 


Coil—Oscillator coil—Range 6800-14,000 
and 14,000-25,000 ke. (L16, L17, L18, 
L19, L20) 


Coil—R.F. plate choke coil (121). ROA aoe 
Capacitor—100 mmfd. (C3),............... 
Capacitor—300 mmfd. (C4) 
Capacitor—0.025 mfd. (C1) 

Capacitor—0.05 mfd. (C5) 

Capacitor—0.1 mfd. (C6) 
Capacitor—Tuning capacitor (C2) 
Dial—Tuning condenser dial—Complete. . . . 


Escutcheon—Modulation switch escutcheon 
—Engraved “MOD” and “OFF” 


Escutcheon—Output control switch escutch- 
eon—Engraved “HI” “LO”. 


Escutcheon — Power switch escutcheon — 


Engraved “ON” “OFF” 
Handle—Carrying handle 
Jack—Modulation input jack (J2).......... 
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Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DESCRIPTION 


Jack—R.F. jack—For use with frequency 
modulator (J1) 


Knob—Range switch or output potentiom- 
eter knob 


Potentiometer—Output control potentiom- 
eter (R5) 


Resistor—2,000 ohms—Carbon type—l4 
watt (R4)—Package of 5 


Resistor—25,000 ohms—Carbon type—4 
watt (R2)—Package of 5 


Resistor—50,000 ohms—Carbon type—l¥ 
watt (R1)—Package of 5 


Resistor—200,000 ohms—Carbon type—l¥ 
watt (R3)—Package of 5 


Scale—Output potentiometer dial plate 


Scale—Range switch dial plate scale 
Scale—Tuning condenser dial scale 
Shield—Coil assembly shield (top) 
Shield—Coil assembly shield (bottom) 
Socket—4-contact Radiotron socket 


Switch—Modulation control or output con- 
trol switch (S3, S4) 


Switch—Power switch (S2) 


Switch—Range switch—Less coil mounting 
base (S1) 


USE OF TMV-97-C, CONVERTED TMV-97-A OR CONVERTED TMV-97-B TEST 
OSCILLATOR FOR CHECKING SMALL CAPACITORS OF 
VALUES FROM 2 TO 250-MMFD 


Proceed as follows: 


Connect a two wire cable to a standard telephone plug. 
If two separate wires are used, lace them together so that 
their capacity remains constant. Leave three inches free at 
the end. Insert the plug in the sweep jack and place the 
oscillator in operation with the range switch in the 800 to 
1500 kc. position. 


CAPACITORS 2—50-MMFD 


Set oscillator dial to 5000 kc. on scale for band 6. Tune 
in signal on broadcast range of a receiver. Place unknown 
capacitor across free ends of wires from test cable. Reset 
oscillator dial until signal is again tuned in at receiver. 
Compare reading of new oscillator dial setting from scale 
for band 6 with the capacity chart and follow across to 
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curve A. At intersection, follow line up to Scale A and 
read the corresponding value of capacity. EXAMPLE: 
Oscillator dial at 5000. Connect capacitor. Retune oscillator 
for signal in receiver. New reading 5800. Consult chart. 
Read value of capacitor as 33-MMFD. 


CAPACITORS UP TO 250-MMFD 


Set oscillator dial to 3000 kc. on scale for band 6. Tune 
in signal as before and connect the unknown capacitor. 
Retune the oscillator as above until the signal is tuned in 
at the receiver. Compare the new setting of the oscillator 
dial for scale 6 with the capacity chart and follow across 
to curve B. At intersection follow the line down to scale B 
and read the corresponding value of capacity. EXAMPLE: 
Oscillator dial at 3000. Connect the unknown capacitor. 
Retune the oscillator for signal in receiver. New reading 
5000. Consult chart. Read value of capacitor as 204-MMEFD. 
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RCA REGULATED POWER UNIT 


TYPE TMV-118-B 
SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


oh Cy RU ERS) ae ee Oe ee ee 90-130 Volts 
Fy uoyehe PLAIN © Qe 2 SSR eee Re ede (ci Bele 50-60 Cycles 
Pre eGnSUINDULOM pani Mo. cc 4 wines sa ne PEI EA TET DS We ys oe a eR aes 70 Watts 
Been Our puray Oltages yk sshd s wate peek Rese Ole eb ee ke eee ete ee See Curves 
feaeeaeiarns CRC Ue CUTIENE va. fs clon) oo en ees ee I ie te eta eee Sak ee eee ee See Curves 
Type and Number of Radiotrons..............-- 14 RCA-80, 1 RCA-2A3, 2 RCA-874, 1 RCA-57—Total, 5 
PHYSICAL SPECIFICATIONS 

ose 0, SU NPE ee ee! ce 734 Inches 
ere Te er i... 5, Ce SMM RO GN gio coche ck ee te tase ee 12 Inches 
roa cal be nos TRE ome APG hr 2 ce 7 Inches 
1 2 elie cate gay ol eucitet ROSS Oo 8 <8 7 Sc CIA SS NE a 25 Pounds 
Weight Packed for Shipment........ 2... 6.000 see e ene cee cette e ee eee eee es 28 Pounds 

The RCA Regulated Power Unit, Type TMV- a set of heavy-duty batteries while the hum is negligible. 
118-B, is a device for converting the usual alternating A special regulating circuit maintains constant output 
current line power into direct current suitable for use voltages independently of line or load variations over a 
with devices normally requiring ‘‘B’”’ batteries. The wide range. A general view of the external appearance 
voltage regulation is better than that obtained from of the TMV-118-B Power Unit is shown. in Figure 14. 


DESCRIPTION OF ELECTRICAL CIRCUIT 


Figure 2 shows the schematic circuit diagram of otherwise occur if such a condition existed due to 
the complete unit, while Figure 3 shows a sketch of absence of the load of the regulator tube. 

ae eee acd fi suet i aaa ee The rectifier and filter circuit of the TMV-118-B 

functions in the usual manner, a full-wave rectifier 

Before examining the circuit, it is well to under- and a tapped choke being used. The voltage regulat- 

stand the action of the voltage regulating tube, RCA- ing feature consists of four tubes which function as 


874, The RCA-874 is a gaseous tube of two elements follows: 

The tube functions to 
maintain a fairly constant volrage (90 volts) across 
a circuit, independently of load due to the fact that 


Referring to Figure 3, the general purpose of each 
tube is as follows: 


its resistance varies with the voltage across its ter- RG oTeMiee olsee feauletor, maintaining Vs 
minals. The tube requires 125 volts for starting and fairly constant voltage across resistors R-5 and R-6. 
maintains an approximately constant D. C. voltage This voltage is known as the reference voltage and 
across its terminal for any current from 10 to 50 giportion ofiie comprises the grid voltage of the 


milliamperes. A link circuit is provided by having RCA-S7. 
two of the tube prongs tied together so that the 


power circuit may be wired through this link. This RCA-57 is a. control tube for changing the grid 
prevents power from being applied to the unit with- voltage of Radiotron RCA-2A3 in accordance with 
out the RCA-874 in place. Excessive voltage might voltage variations. 
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RCA-2A3 is a voltage regulating tube which 
functions as a series resistor in the output line. Its 
resistance is governed by the value of its grid voitage. 


RCA-874 (2) is a voltage regulating tube that is 
used only when the 90-volt tap is used. 


The functioning of the circuit may best be ex- 
plained by considering its action when a variation in 
line voltage or load occurs. 


Assume that the voltage at a particular instant is 
reduced across the — and +B taps, either by reason 
of high load current or low A. C. line voltage. This 
would cause a reduced voltage from ground to the 
arm of the voltage adjusting potentiometer, which 
is connected to the grid of RCA-57. Inasmuch 
as the voltage across resistors R-5 and R-6 is 
normally higher between cathode and ground than 
that from the potentiometer arm to ground, re- 
ducing this voltage will cause an increased negative 
voltage to be applied between the cathode and grid 
of the RCA-57. 


Increasing the negative potential on the grid of 
the RCA-57 reduces its plate current and consequently 
the voltage drop across resistor R-3. This causes the 
grid of the RCA-2A3 to become less negative and its 
resistance less. This reduces the voltage drop across 
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the RCA-2A3, which gives an increased voltage at 
the output, thereby compensating for the reduction 
caused by load or low-line voltage. 


As this action occurs very rapidly, the effect is a 
constant voltage output at all times. While only a 
portion of the D. C. output is applied to the grid of 
the RCA-57, the full ripple voltage is applied through 
capacitor C-3. The regulating action of the circuit 
also functions on this ripple voltage which causes a 


OUTPUT 
RECTIFIER 


Figure 3—Voltage Regulating Circuits 


further hum reduction. The final result is D. C. 
almost entirely free from ripple voltage. 


A switch is provided for the 90-volt output which 
has the additional regulation of the UX-874 (2) 
when it is connected. 


C3 
© 5 on 
O 


RCA- 874 


* Sec output volts to 135—no load with 90-volt switch ‘‘on” 


All D. C. voltages are to ground except heaters—Voltages are with 180-volt, 50 M. A. load, 
90-volt switch ‘‘off’—Input voltage 115 volts, 60 cycles—transformer on 110-volt tap. 


Figure 4—Voltages at Radiotron Sockets 
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SERVICE DATA 


CAUTION 
When using the TMV-118-B power unit with 


devices having filter capacitors, it is desirable to have 
a switch between the power unit and the device to 
open the circuit during a 30-second warming-up period. 
During this warming-up period, the output voltages 
may be high and unless the filter or by-pass capac- 
itors are conservatively rated, premature failure may 
result. 


(1) EXCESSIVE HUM 
Excessive hum may be caused by operating the 
TMV-118-B beyond the limits of its capacity. A 


reference to the curves shown in Figure 4 shows the 


safe limits and regulation to be expected for such 


operation. A good test for maximum load is maxi- 
mum permissible hum. Excessive hum with the 
equipment in normal condition is an indication of 
excessive load. 


Excessive hum accompanied by high voltage is 
caused by a defective Radiotron RCA-57. 


Excessive hum accompanied by normal voltage is 
an indication of a defective capacitor C-3. 


(2) LOW VOLTAGE 
Low voltage may be caused by a low emission 


Radiotron RCA-80 or RCA-2A3. 


(3) HIGH VOLTAGE 


High voltage may be caused by a defective Radio- 
tron UX-874 or, if accompanied by hum, a de- 
fective RCA-57. 


(4) VOLTAGE READINGS 


The voltages shown on Figure 4 are those at which 
the various tubes operate. When taking readings, 
suitable allowance must be made for the load of the 
meter, 


(5) VOLTAGE REGULATION 


Figures 6 to 11, inclusive, show the voltage regula- 
tion of the TMV-118-B over a wide range of line 
voltages, load current and output voltage conditions. 
A reference to the charts should be made to ascertain 
the regulation for any given condition, prior to placing 
the unit in operation. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


Se DescripTION a3 — ae Ss | DeEscripTION zie 
4782 | Cable—Wiring cable—6-conductor—Tapped.| $0.85 | 3594 | Resistor—50,000 ohms—Carbon type—% 
2747 | Cap—Grid contact cap—Package of 5...... 50 watt—Package of 5 (R9)......+.++ ++ 0s. $1.00 
4770 | Capacitor pack—Comprising one 3.0 mfd., 3058 (Batam abe Bel a cities type—1 aes 
one 0.25 mfd. and one 1.0 mfd. capacitors watt—Package of 5 (R2)......+- 002-0. ; 
Oe SOE). sya’ aig and eerie ae ee 1.35 | 3514 | Resistor—250,000 ohms—Carbon type—%4 
4776 | Capacitor pack—Comprising two 10.0 mfd. watt--Package OFS (Ri) ile ss casls one's 1.00 
eanscirors Med CS) )cutat  Wtagh & avnataceoi 1.80 BOM Resistor =-40,000 ponte arbon: cypee= 34 
3883 | Fuse—2 amperes—Package of 5............ .40 Wate=—-Packa Ge Olen MICS eco ews Scania 2 1.00 
4336 | Knob—Potentiometer knob—Package of 5... -40 | 4046 | Resiscor — 2 megohms — Carbon type — 
ATi Ae NLOUMnt—— USE IMOUNU sas -). el ciseisiaiersic sie eels <42 ye wact--Package of S (RS) pee sim ces - 1.00 
4777 | Post—Binding post assembly—3 posts....... .85 | 3986 | Scale—Dial scale—O to 100............... .66 
aon mirobenbiometet (TS). 550. Sess ce ela alanasue -| 1.48 | 4780 | Screw—Thumb screw—Package of 2....... 34 
4773 | Reactor—Filter reactor (L1)............-.. 4.75 6300 | Socket-—4-contact Radiotron socket......... £35) 
Te Basra oS Obs REO) osc an erate tc = 7485 | Socketc—6-contact Radiotron socket......... .40 
4772 | Resiscor—15,000 ohms (R-1)............. 85 
PIAS Ei Switch— Logele switchs. si aide sas 6a pes 1.75 
4781 | Resiscor—10,000 ohms—Carbon type—% 
watt—Package of 5 (R5, R6)........... 1.00 | 4775 | Transformer—Power transformer (T1)...... 141.82 
431 
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OUTPUT ADJUSTED TO 
I8OV. D.C. AT I10V. LINE. 


I— 10MA. 
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LINE VOLTS 
Figure 6—Voltage Regulation vs. Line Volts 


4 OUTPUT ADJUSTED To 
I35V. OC. AT IOV. LINE. 
1- 90V.-1IOMA. 135V- SMA. 
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LINE VOLTS 
Figure 7—Voltage Regulation vs. Line Volts 
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Figure 8—Voltage Regulation vs. Load with Constant Line Voltage (110 Volt-60 Cycle) 


OUTPUT ADJUSTED TO 
I35V.0.C. AT HOV. LINE. 


l= 90V.~ 20MA. 
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3-90V.— 20MA. 
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Figure g—Voltage Regulation vs. Line Volts 
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I35V.i- SMA. 
135 V.- 30MA. 
I35V.- OSMA. 
135V.- 75 MA. 
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Figure 10—Voltage Regulation vs. Load with Constant Line Voltage (110 Volt-60 Cycle) 
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IS5V.0.C. AT HOV. LINE. 
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Figure 11—Voltage Regulation vs. Line Volts 
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Cathode-Ray Oscillograph 


Type TMV-122-B 


Part | 
OPERATING INSTRUCTIONS 


WARNING — WHEN SAFETY SWITCH IS CLOSED, 1300 VOLTS !S PRESENT AT CATHODE- 


RAY TUBE SOCKET AND OTHER POINTS ON THE CHASSIS. 


ALWAYS DISCONNECT POWER 


CORD BEFORE REMOVING CHASSIS FROM CABINET. 


Introduction 


These instructions cover the installation, opera- 
tion, maintenance and servicing of the T TMV. 
122-B Cathode-Ray Oscillograph, designed especially 
for high-quality servicing of radio receiving sets and 
other communication devices. This Oscillograph pro- 
vides a reliable instrument for the study of wave 
shapes and transients, measurement of modulation, 
adjustment of radio receivers and transmitters, deter- 
mination of peak voltages, tracing of vacuum-tube 
characteristics and other similar applications. Its 
chief (although not the only) advantage over older 
types of measuring instruments is its freedom from 
inertia, allowing the observation of very rapid 
changes of current or voltage without appreciable dis- 
tortion. The unit is entirely portable, the dimensions 
are approximately 14 inches high by 734 inches wide 
by 1734 inches deep, and the weight is approximately 
39% pounds. The illustration on the opposite page 
shows the general nee nee of the instrument and 
the operating controls. It operates entirely from an 
a-c source of 110 volts, 60-cycle current, an integral 

wer unit supplying all operating voltages required 
or operation of the equipment. 


The purpose of these instructions is to give the 
fundamentals of operation. As the use of cathode-ray 
apparatus becomes more widespread many new ap- 
plications will be found for this equipment so that a 
thorough understanding of these fundamentals will 
enable the operator to readily adapt the equipment 
to his particular use. Since the equipment is built 
around the cathode-ray tube, a discussion of cathode- 
ray tubes and images obtained follows, which serves 


General Discussion 


Fundamentally, a cathode-ray tube consists of 
(1) an electron-beam source, (2) provision for deflect- 
ing the beam, (3) provision for focusing the beam on 
a screen, and (4) a fluorescent screen for visibly indi- 
cating the position of the beam. 


to explain the operation of the equipment and aids 
in analyzing figures which appear on the screen. The 
operator is urged to read this section thoroughly so 
that the numerous applications of the equipment may 
be readily Gant and also that optimum per- 


formance may be obtained at all times. 
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TUBE 
RCA 906 
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Figure 1—Block Diagram 


Figure 1 shows the essential units of the instru- 
ment, which include an RCA-906 cathode-ray tube, 
a vertical amplifier, a horizontal amplifier, a timing 


_ axis oscillator (saw-tooth generator) and a power unit 


for supplying all operating voltages required. 


of Cathode-Ray Tube 


In the RCA-906 tube the electron source is a sub- 
stantial cathode, indirectly heated. The cathode, con- 
trol electrode (grid), and focusing electrodes consti- 
tute an electron gun, used to project a beam of elec- 
trons (Function 1). Two sets of electrostatic plates at 
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right-angles to each other are located within the neck 
of the bulb to provide for deflection of the electron 
beam (Function 2). Focusing (Function 3) is ac- 
complished by adjusting the ratio between the volt- 
ages on anodes No. 2 and No. 1. This ratio is in the 
neighborhood of 5:1. In practice, the anode No. 2 
voltage is generally held constant and the anode No. 
1 voltage is varied, since it is the smaller potential 
to control. The screen (Function 4) forms one end of 
the tube. It is three inches in diameter, and the 
inside is coated with material which emits light 
when struck by the electron beam. The control 
electrode (grid) constitutes a means of controlling 
the quantity of electrons admitted into the stream, 
and thus allows control of spot intensity (also called 
“brilliancy”?)—the more negatively the grid is biased, 
the fewer electrons in the beam, the smaller the spot, 
and the less the intensity. 


The RCA-906 requires a high potential between 
cathode and anode No. 2 (in the order of 1000 volts). 
The voltage on anode No. 1 is usually around one- 
fifth of the high voltage, and is made variable to 
provide a means of focusing. The bias supply to the 
control electrode (grid) is also made variable to pro- 
vide a means of controlling intensity. Sirce the 
anode current is usually less than 0.1 milliamperes, it 
is entirely satisfactory to use a rectifier tube in the 
power supply rated at only a few milliamperes, and 
to employ only capacity in the filter circuit. With 
such a small current drain imposed on this power 
supply, a condenser of 0.4 mfd. or more will filter 
very effectively. 


The following few paragraphs constitute a very 
elementary development of cathode-ray tube deflec- 
tion, and should be omitted by anyone familiar with 
the basic theory of operation of cathode-ray tubes. 
Those desiring to make this omission may start at 
“Study. of Lissajou’s Figures.” 


“A”—Optical Analogy 


ay ae 
Figure 2—Focusing Cathode Rays 


ree Element Cathode Rays 


The “Electron Gun” in the cathode-ray tube may 
be compared to a simple optical system as shown in 
Figure 2-A. In this diagram the light emitted from 
the lamp, “‘L,” is focused on the screen, ‘'S,,” by 
means of a double lens system, “L,,” “Ls,” and the 
amount of light is controlled by the shutter, ‘S,” 
which, when closed, shuts off the light completely. 
The brilliancy of the image on the screen depends on 
the size of opening in the shutter, ‘‘S,” and the 
candle power or wattage of the lamp, “L.” If the 
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candle power of the lamp is fixed (that is if we select 
a lamp of a given wattage) then the brilliancy is 
solely controlled by the shutter, “S.” The size or 
definition of the image on the screen, ‘'S,” is con- 
trolled by adjusting the position of the lenses, ‘*L,” 
and “L,,” to the correct distance, which is called 
focusing. If the position of the lens, “Ls,” is fixed, 
then the focus will depend solely on the adjustment 
of the position of lens, “L;.”” Furthermore, with both 
lenses, “‘L, and L;,” adjusted correctly, it would be 
possible to change the focus by actually substituting 
for the lens, “L,,” various lenses until the one having 
the correct index of refraction is obtained. This is 
essentially the method of controlling the focus in the 
cathode-ray tube. 


Figure 3—Deflection in One Direction 


Figure 2B shows the elements constituting the 
“electron gun” previously mentioned, “C” is the 
cathode which radiates electrons when warmed by 
the heater, ““H.” The bias voltage of the grid “G” 
controls the number of electrons allowed to pass 
through it. The distance from the “gun” at which 
the electrons converge to a point, or “focus,” is 
determined by the ratio of the voltages on the two 
anodes, A, and As. Obviously then, there is a par- 
ticular ratio of these two voltages which will cause 
the beam to focus at the screen distance. In practice, 
the A, voltage is usually fixed and the A, voltage is 
made variable through sufficient range to assure 
that the beam can be focused on the screen. 


Figure 3 shows the addition of one pair of deflect- 
ing plates, D, and D,, to the previous figure. If these 
two plates are at the same potential, that is if no 
voltage difference exists between them, the electron 
stream is unaffected by their presence. However, if 
a difference of potential does exist between D, and 
D, the electron stream will be deflected toward the 
plate which is more positive (D, in the figure). (A 
positive charge attracts electrons, which are nega- 
tive, while a negative charge repels. Both plates 
therefore bend the electron beam up as shout! 


Assume that a cathode-ray tube has both pairs of 
deflecting plates connected to a d-c source through 
potentiometers, as shown in Figure 4A. The center 
position of the “electron spot” on the luminescent 
screen, with zero voltage on both axes, is shown 
at B. At C, E, has been raised from zero, and it can 
be seen that the electron beam has been deflected 
upward and the spot now appears near the top of the 
screen. At D, E, has been returned to zero, and E; 
raised. A horizontal deflection is obtained. The 
directions of deflection, BC and BD are essentially at 
right-angles, due to the physical position of the 
electrostatic deflecting plates in the cathode-ray tube. 
At E, both E, and E; are impressed simultaneously, 
and with deflections on both axes, the spot has 
assumed the position resulting from the displace- 
ment in the two directions. 


VERTICAL 
PLATES 


HORIZONTAL 


PLATES E 


oo 


€,20 E,=MAX.+ E120 
Eze MAX+ 


E220 €az0 


—it- Qs 
E25+ Exe t 


WOvV.D.C. 
Eo 


Ri Ra 


Ei: oO 
Eze AC 


Figure 4—Application of Voltage to Deflecting Plates 


It is readily apparent that by proper choice of 
E, and E; the spot may be made to assume any posi- 
tion within the shaded area of F. If the supply to 
R, is reversed, the beam will move to the left of cen- 
ter position as the E, voltage is increased from zero, 
and the shaded area of G cilnare H and I need no 
explanation. J shows in shade the area the spot can 
be made to cover by changing polarity and value of 
the impressed voltages, E, and E,. Now assume that 
a 2-cycle a-c voltage is impressed at E, (E,=0). The 
spot will be seen to traverse the screen (see M) four 
times a second, and if the voltage is sinusoidal, the 
epee will move rapidly in the center of its travel and 
slowly at each end. If the 2-cycle source is replaced 
by a higher frequency (20 cycles or more) the spot 
will no longer be seen, but instead will cause a hori- 
zontal line to appear as shown at K. A similar volt- 
age impressed on E,, with E,=0, gives a vertical 
line as in L. It should be borne in mind that the 
electron stream is always causing only a small spot 
to become luminous (assuming correct focus, etc.), 
but due solely to the illusion of persistence of vision 
(neglecting screen retentivity) the course of the spot 
appears as a line or image. A familiar analogy is the 
motion picture, in which a rapid series of still 
pictures gives apparent motion. 


Study of Lissajou’s Figures 


When varying voltages are applied to the deflect- 
ing plates of a cathode-ray tube, a pattern is obtained 
on the fluorescent screen. The shape of this pattern 
depends upon the wave forms of the applied voltages, 
their frequencies and phase relationships. The fol- 
lowing study of these patterns, or Lissajou’s figures, 
is made with particular attention to their develop- 
ment, their use in identifying frequency ratios, and 


the effect of phase shift. 


Figure 5 represents a sine-wave voltage (A) ap- 
plied to the vertical pair of deflecting plates of a 
cathode-ray tube and an identical voltage (B) ap- 
plied to the horizontal deflecting plates. The result- 
ing pattern, shown by ((), is a straight line having a 
45-degree slope. The direction of the slope of this line 
is determined by the phase relation of the two volt- 
ages as illustrated in Figures 10A and 10E.* Figure 6 
illustrates the case of two identical voltages having 
the same amplitude but 90 degrees, or 270 degrees, 
out of phase. In this case, the resulting figure is a 
circle. If one of the figures is of greater amplitude 

*Figures 10 to 16 inclusive, and Figures 26 and 27 adapted from 
**Frequency Measurements with the Cathode Ray Oscillograph,” Fred- 


erick J. Rasmussen, A. I, E. E. Transactions, November, 1926, Vol. XLV, 
Pages 1256-65. 
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than the other, the resulting figure will be an ellipse 
as shown by Figure 10C. If the phase relation is such 
that one voltage leads by 45 degrees, or 315 degrees, 
the resulting pattern will be that of F igure 10D; if 
leading by Tae degrees, or 225 degrees, the resulting 
pattern will be that of 10B. F igures 5 to 9 inclusive, 
show a graphical method for determining the resulting 
pattern, where the wave shapes, the relative ampli- 
tudes, the phase relation, and the frequencies of the 
two deflecting voltages are known. By means of the 
cathode-ray tube, the resultant pattern is traced on 
the fluorescent screen. Conversely, from this pat- 
tern, the frequency, and the Pe relations of the 
two deflecting voltages can be determined. Where, in 
addition, the wave form is known for one of the de- 
flecting voltages, the wave form of the other can 
readily be obtained by graphical analysis. 


Figures 5, 6, and 10A to 10E are for a 1:1 fre- 
quency ratio. When a 2:1 frequency ratio of the 
voltages applied to the deflecting plates is the case, 
the wave shapes of Figures 10A to 10E become those 
shown by Figures 10F and 10J. 


FREQUENCY RATIO 1:1 
VOLTAGES A_AND B 
Ms IN PHASE 


| C is the figure obtained on the 
screen when sine-wave voltage 
is applied to the horizontal de- 
flecting plates, and an identical 
voltage A is applied to the 
8 vertical deflecting plates. 


| 


22a 
s 


Figure 6 


nme FREQUENCY RATIO 1:1 
VOLTAGES A AND B 
900 OUT OF PHASE 


Cirele C is the resultant figure 
obtained on the screen when a 
sine-wave voltage A is applied to 
8 the vertical deflecting plates and 
an identical voltage B is applied 
to the horizontal deflecting plates. 
his figure differs from Figure 
5 only in that the voltage B leads 
the voltage A by 900, 
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TIME 


Figure 7 

FREQUENCY RATIO 1:3 

TIME VOLTAGES A AND B 
IN PHASE 


Pattern C is the resultant figure 
when a voltage B is applied to the 
horizontal deflecting plates and a 
voltage A whose frequency is 
three times that of B, is applied to 
the vertical deflecting plates. 

In the pattern C, peak 10 is 
directly behing peak 2 and peak 
18 is at the right. 


MIL a 
UNCLE A 


FREQUENCY RATIO 1:3 
ae VOLTAGES A AND B 


90° OUT OF PHASE 


Figure 8 shows the effect of 
pie shift on the pattern of 

8 igure 7. 
The voltage A is three times 
the frequency of the voltage B 
and leads it by 900, 

In this pattern, all three peaks 
are visible. 


are the voltages applied to the deflecting plates. In 
this case, the frequency of A is three times that of B. 
The resultant figure (C) shows a 1:3 pattern in which 
both voltages start in phase. Figure 8 is the same 
as Figure 7 except that voltage A is started 90 degrees 
out of phase with respect to voltage B. Figure 9C 
shows the resultant pattern obtained where B is a 
saw-tooth wave and A a sine wave. This is of interest 
because this type of wave form results when a linear 
timing axis is used. F igures 11, 12, and 13 show 
patterns of increasing complexity, Figure 13 being an 
8:6 pattern. 


When the cathode-ray oscillograph is used for 
calibration purposes, frequency ratios of less than 
10:1 can be readily determined by visual inspection 
of the image. For frequency ratios greater than 
10:1, the complexity of the pattern makes visual 
determination difficult and requires determination by 
means of Mes Ne In general, the standard fre- 
quency selected should be one whose multiples and 
Senet will cover the desired range and provide 
the simplest patterns. 


In examining Lissajou’s figures, one should con- 
sider them as the side view or elevation of a picture 
traced on a glass cylinder on which the observer may 
view the wave as it travels around the cylinder. The 
illusion is clearest when the whole figure rotates 
slowly. Figure 14 is a simple single-line pattern hav- 
ing a frequency ratio of 6:1. With a base frequency 
of 60 cycles, this pattern would be the picture for 
360 cycles, or with a base frequency of 100 cycles, 
would be the picture of 600 cycles. The frequency 
ratio is determined by counting the peaks ee in 
number) of the waves in the horizontal plane and the 


FREQUENCY RATIO 1:2 
VOLTAGES A_AND B 
IN PHASE 


Figure 9 shows a sine-wave 
voltage A applied to the vertical 
deflecting plates and a saw-tooth 
wave B applied to the horizontal 
deflecting plates. 

Wave B is linear from 0 to 14: 
hence, on the pattern C, the sine- 
wave A appears undistorted. Dur- 
ing the interval 14 to 16, the trace 
returns to the starting point 16. 


number of end loops which for this case is one; hence, 
a frequency ratio of 6:1. In Figure 14, the front 
tracing has been made heavy and the back tracing 
light so that the two can be readily distinguished. If 
the figure were to be shifted slightly, the front and 
back waves might appear to be one. This condition 
might mislead the observer to believe that the fre- 


A B c Oo E 
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228° 270° 315° RELATIONS 
F G H 1 J 


HORIZONTAL TIMING AXIS——> 
VERTICAL TIMING AXIS 


Figure 10 


quency ratio was less than 6:1. Adjustment of the 
unknown frequency so that the pattern rotates very 
slowly, or stands still with the rear peaks uncovered 
by the front peaks, will make determination simplest. 


It will be observed that the wave form of Figure 14 
corresponds to that of Figure 17,* a single-line pat- 
tern whose back trace is not visible. Figure 23 
shows the simplest 2:1 wave or two-line figure. 
Figure 15 is a complete two-line figure illustrating a 
ratio of 9:2, which again, is readily determined by 
counting the number of peaks along the top of the 
figure and the number of loops at the end. Figure 16 
has 16 peaks and is a three-line pattern, indicating a 
frequency ratio of 16:3. 


Fig. 

ll Cer 
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12 ae 
7:5 1221 

13 
8:6 1e:1 
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*Figures 17 to 25, inclusive, adapted from “The Cathode Ray Oscil- 
lograph in Radio Research,” R. A. Watson Watt. Published by His 
Majesty’s Stationery Office, London, England. 
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Figures 14, 15, and 16 illustrate patterns as they 
generally appear on the fluorescent screen. Figures 
11 to 13, Bhd 17 to 23 are shown as pictures whose 
appearance suggests that the pattern has been devel- 
oped on a plane. They have been shown in this fashion 
to facilitate study. 


An optional method for determination of the fre- 
quency ratio is that of comparing the number of 
peaks on a given figure with the horizontal lines of 
intersections on the figure instead of with the number 
of loops at the end of the figure. A study of some of 
the patterns will make this clear. In Figure 20, there 
is a single line of intersections along the axes of the 
figures. It can easily be seen that this is a two-line 
figure by comparing it with the single line Figures 
17 and 23. Figures 16, 19, and 21 having two hori- 
zontal lines of intersections, each spaced approxi- 
mately one-third from the top and bottom, are three- 
line patterns. In the same manner, the four-line pat- 
terns of Figures 11, 18, and 22 are distinguished! by 
three lines of intersection, the five-line pattern of 
Figure 12 by four lines of intersection, and the six- 
line pattern of Figure 13 by five lines of intersection 
with characteristic positions for these lines in each 
case. Thus, the frequency ratio is also equal to the 
number of peaks on circumference divided by the 
term, one-+- number of horizontal lines of intersection. 


Of the patterns from 5 to 23, those of Figures 17, 
23 and 7 show simple ratios of 1:1, 2:1, and 3:1. Both 
these direct multiples and fractional multiples of the 
base frequency are available to the user of the 
cathode-ray oscillograph. For example, with a base 
frequency of 60 cycles, the following tabulation will 
serve to illustrate the sequence of relatively ae 
patterns obtained as the frequency of the variable 
unit is decreased from a 1:1 ratio of frequencies to 
a 3:1 ratio. 


Fr en. tio* Illustrated 
In Cycles Son Whole anal By Figure 
60 1:1 Ancol 17 
15 5:4 1%:1 18 
80 4:3 Liat 19 
90 3:2 pean 20 
100 5:3 1%:1 21 
105 T34 134:1 ime 
120 2:1 Bal 23 
135 9:4 2%:1 _— 
140 7:3 2%:1 = 
150 5:2 2%:1 _— 
160 8:3 2%:1 — 
165 11:4 2%:1 _— 
180 aig il By gal 7 


*The frequency ratio is expressed either as a ratio of two integers, the 
first of which represents the number of peaks and the second the number 
of lines in the patterns, or as a ratio of a whole number and a fraction to 
unity. The denominator of the fraction is equal to the number of lines in 
the figure. 


If the base frequency is 1000 cycles instead of 60, 
the same ratios hold. Thus, instead of 60 to 180 
cycles, the frequencies for these patterns would be 
those for 1000 to 3000 cycles with intermediate values 
of 1250, 133334, 1500, 166624, 1750 cycles, 2000 
cycles, 2250 cycles, 23331%4 cycles, 266634 cycles, 
and 2750 cycles. 


When waves having frequency ratios greater than 
10:1 are compared, accurate determinations may be 


difficult with the front and back portions of the 


figures in the same horizontal plane. To separate the 
back and front portions, the figures can be displaced 
to show either on an ellipse or a circle. 


For an ellipse, a phase-splitting dévice as shown 
in Fi 28 is employed. Resistance (R;) is con- 
Fisted iacroes one set of deflecting plates and capaci- 
tance (C) is connected across the other pair. With 
R, at maximum resistance the phase shift is almost 
90 degrees, As R, is decreased, the phase shift de- 
creases. Fi 24 and 25 show the same single-line 
pattern and were obtained by adjusting the circuit 
of Figure 28 for different vertical amplitudes. Fig- 


Figure 24 
10:1 
10:1 
31:2 isdsy 
& Figure 27 
19:2 oh sy 


PHASE - SPLITTING CIRCUIT FOR OBTAINING 
ELLIPTICAL OR CIRCULAR AXIS 
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CIRCUIT 
VOLTAGE 
BEING 
STUDIED 
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ure 26 is a two-line pattern having a ency ratio 
of 31:2. The frequency ratio of this ate roa be 
much more difficult to determine without displace- 
ment. 


To produce the of pattern shown in Fi 
27, a Ceti axis Sse using the PE 
Figure 28, with the exception that the voltage under 
dati bie introduced in series with anode No. 2. It 
will be found that the peaks on this type of pattern 
will be somewhat blurred due to the defocusing effect 
caused by introduction of the voltage under study 
into the anode No. 2 circuit. Defocusing can be 
minimized by keeping this voltage at a low amplitude. 


It was pointed out that the patterns of Figures 11 
to 13, and 17 to 23 are developed on a plane. The re- 
sulting patterns are much simpler than they would 
be with their normal appearance because the back 
wave has been ce ai spreading it out in the 
same plane with the front wave. The advantages of 
this simplified appearance can be obtained in practice 
by total elimination of the back wave. Where there is 
some doubt as to the number of lines in a pattern be- 
cause of the presence of the additional lines of inter- 
sections observed in the back wave, this method will 
be of considerable assistance. Figure 15, for instance, 
is a two-line pattern, as is shown by the two loops at 
the end of the figure. However, because of the shift 
of the figure, the intersection made by the lines of the 
back wave with the lines of the front wave give it the 
same appearance as the five-line pattern of Figure 12. 
To eliminate the back wave, voltage of the same 
frequency as that used for the spreader, but 90 de- 
grees out of phase, is applied to the control grid of the 
cathode-ray tube. Adjustment of this voltage will 

rmit weakening the back wave and brightening the 
ont wave, or the total elimination of the back wave. 


General Applications 


The most universal method of employing a 
cathode-ray tube is to impress the voltage to be ob- 
served on the vertical deflecting plates and to impress 
a voltage varying linearly with time on the horizontal 
axis. The latter voltage is usually obtained from an 
oscillator having a “‘saw-tooth” characteristic, as in 
Figure 32B. The true wave form of the signal on the 
vertical axis can then be observed without distortion, 
since none is introduced by the horizontal signal 
source. The conventional procedure when observing 
recurrent phenomena is to operate the timing axis 
supply at a sub-multiple of the observed frequency, so 
that several complete cycles will appear on the screen. 
Since the image will drift across the screen unless the 
ratio of the two frequencies remains constant and of 
a certain value, it is usually desirable to synchronize 
the timing axis oscillator. For the observation of 
transient phenomena the timing axis ty fre- 
quency is, of course, not critical and synchronizing 
is often useless. In some cases, however, it is de- 
sirable to synchronize the start of the phenomenon 
with a timing axis impulse. 


Although use of a linear timing axis is fairly gen- 
eral, there are quite a few applications of the tube 


which do not employ one. From the table on page 
8 it can be seen that if a sine-wave source of known 
frequency is impressed on one axis, a variable- 
frequency source can be impressed on the other axis 
and calibrated at a number of points other than the 
known frequency. The phase shift in an electrical 
device can be observed by impressing the input on 
one axis and the output on the other axis. If there 
is 0 or 180-degree phase displacement in the unit, a 
sloping straight-line image will appear. Refer to 
Figure 10 (A to E). If the above electrical device 
happened to be a frequency doubler, Figures 10F to 
10J would apply. 


Either set of deflecting plates can be used as a 
peak voltmeter. The impedance can be made very 
high, and the input capacitance very low, so that the 
voltmeter will show no discrimination between d-c 
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R. F. Modulated at 1000 Cycles 
Timing Axis Supply: 500-Cycle Saw-Tooth 


EMax. — EMin. 
Percent Modulation = —————————-— X_ 100 
Max. + EMin 
Figure 29 


and reasonably high radio frequencies. Transients can 
be observed almost as effectively with a sine-wave 
timing axis supply as with a linear one, as in this 
case the supply functions purely as a “spreader.” 


In order to illustrate the flexibility of such ap- 
paratus, a desired measurement will be assumed and 
several methods of obtaining the unknown quantity 
outlined. An r-f oscillator is being modulated an un- 
known amount with a 1000-cycle tone, and it is de- 
sired to determine the percentage modulation. One 
method is to observe the modulated r-f envelope by 
impressing either a sine-wave or linear supply on the 
horizontal axis and impressing the modulated r-f sig- 
nal on the vertical axis. Figure 29 shows this method 
graphically. Incidentally, if a linear timing axis is 
used, as shown, the true wave-shape of the envelope 
will appear, and an appreciable lack of symmetry or 
other irregularities will be immediately apparent, in- 
dicating distortion. If no timing axis voltage is used, 
the percentage can be determined as shown at 
Figure 30. This obviously necessitates removal of 
modulation. A third method is shown at Figure 31. 
The 1000-cycle audio voltage which is modulating 
the r-f signal is impressed on the horizontal axis 
(modulated r-f remains on vertical). A trapezoid re- 
sults which allows ready measurement of the peak 
deflections. Symmetry of modulation can be checked 
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with methods of Figures 29 or 31 by removing modu- 
lation from the r-f oscillator and noting whether the 
carrier height is mid-way between the positive and 
negative audio heights. 


Timing Axis Supply—None 
EMax. — ECar. 


ECar. 


Percent Modulation = 


X 100 


Figure 30 


Te Another application of the cathode-ray tube is asa 

visual” or curve-tracing device. This consists of an 
r-f oscillator being varied at an audio rate between 
two extremes of frequency, a means of displacing the 
indicating device horizontally in synchronism with 
the change of radio frequency, and a means of ob- 
taining vertical deflection of the indicating device 
proportional to the output of the unit whose per- 
formance is to be observed. Usually, a condenser is 
arranged so that it “sweeps” the frequency of the 
r-f (test) oscillator continually, and at the same time 
an impulse generator, driven in synchronism with the 

sweep” condenser varies an oscillator providing 
horizontal displacement of the indicating device in 
synchronism with the “sweep” condenser. Perhaps 
the greatest use of such a device is for the alignment 
of the intermediate frequency stages of superhetero- 
dyne receivers. A frequency-response curve of the 
circuit under test is continually before the aligner, 


. 
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Timing Axis Supply—The Modulating Signal 


EMax. — EMin. 
Percent Modulation = ——————————- X_ 100 
EMax. + EMin. 
Figure 31 


which allows rapid and very accurate adjustment of 
the stage in question. The greatest advantage from 
such a system is realized when the circuit to be 
aligned has sufficiently greater than critical coupling 
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NOTE: C is the resultant curve when the signal of A is fed into a circuit with characteristics of D. With signal B 
on the horizontal plates and C on the vertical plates, E is the resultant image on the screen. 
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to give a flat-topped or double-peaked ‘response. The 
same result can eventually be obtained by manually 
plotting a curve each time an adjustment on the 
unknown is made. However, this latter method is 
very laborious and requires considerable time. 

A rather new development in such “visual” equip- 
ment has been made. The system dispenses with the 
conventional electrical or mechanical shutter and in- 
stead of employing one series of curves corresponding 
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to a sweep through the r-f range in one direction, it 
employs two series of curves, one corres onding to an 
r-fsweep in one direction, and the other to an r-f 
sweep in the reverse direction. In other words, two 
curves (except in one case to be described later), 
appear on the screen, and the side of the screen which 
represents high frequency on one curve represents 
low frequency on the other. If on the first, third, 
fifth eteaeeee ““saw-tooth”’ pulses the left side of the 
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screen represents low frequency, then on the second, 
fourth, sixth ........ pulses the left side represents 
high frequency. There is only one point on the screen 
which represents the same frequency on alternate 
“saw-tooth” pulses. This point is the calibration 
point; it is also the point at which equal capacity is 
obtained on the sweep condenser at two points 180 
degrees apart. All other points on the screen repre- 
sent two frequencies, one above and one below the 
“periodic” frequency. The term “periodic frequency” 
is used to designate the frequency of the oscillator 
when the sweep condenser is set at the point at which 
equal capacity would be obtained if the condenser 
were rotated 180 degrees. Since the condenser ro- 
tates at constant speed, this value of capacity is the 
only one which occurs at equal time intervals (other 
than the two extreme values, which repeat them- 
selves half as frequently) and hence is termed the 
“periodic” capacity. The corresponding frequency is 
the periodic frequency, and, of course, is dependent 
upon the value of the periodic capacity and upon the 
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remainder of the oscillator circuit. The value of 
periodic capacity is determined by the physical con- 
struction of the sweep condenser, and in a straight- 
line-capacity condenser with low minimum is close to 
half maximum capacity. Itis a fixed value for a given 
condenser and will be affected only by physical 
change of the condenser. 


Figure 32A shows a curve of oscillator frequency 
against time, demonstrating how the oscillator is 
periodically increasing and decreasing in frequency. 
Figure 32B shows the horizontal displacement of the 
indicating device. In the string galvanometer oscil- 
lograph this is accomplished by the rotation of the 
mirror; in the cathode-ray tube oscillograph by the 
action of the “saw-tooth” oscillator output on the 
pair of horizontal deflecting plates. Figure 32D 
shows the frequency response of a tuned circuit 
(very broad, for illustration). Figures 32F and 32G 
show how it may look with conventional method, 
Figure 32E with “double-image” method. (For 
explanation of Figure 32C, see note under diagram.) 
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In Figure 33A is shown the response of an asym- 
metrical circuit resonant about 20 KC below the 
“periodic” frequency. Figures 33B, C and D show 
screen images obtained. Figure 34A shows response 
of a symmetrical circuit resonant at exactly the “per- 
iodic” frequency. In this case, Figure 34B, the 
image seen with the two systems is identical, for 
with the “double-image” method the two curves 
coincide and resolve into a single curve. Figure 
35A gives response of a closely coupled transformer, 
slightly asymmetrical, and about 4 KC below the 
periodic frequency. Figure 36A shows response of a 
closely coupled transformer, symmetrically aligned 
at the periodic frequency. Here again the two 
curves of the “double-image”’ method resolve into a 
single image. The only difference between 34A and 
36A is in selectivity, 34A representing a sharp and 
36A a relatively broad circuit. 


The chief advantages of the ‘“double-image” 
over the conventional method are: 


1. The superposition or “folding back” of the 
high and low-frequency sides makes sym- 
metrical adjustments easy and very accurate. 

2. The probability of frequency error in aligning 
is reduced to less than half. For a given fre- 
quency error the separation between the two 
curves of the “double-image” method is twice 
the displacement of the one curve of the con- 
ventional method. Also any small error is 
much more obvious with two images on the 
screen. 
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3. The necessity of employing an electrical or 
mechanical shutter is eliminated. 


4. Distortion in the detector or audio amplifier 
does not cause error in aligning. If appreciable 
audio distortion is present, the images on the 
screen will not be true response curves of the 
tuned circuit. Nevertheless, the actual 
response is still truly symmetrical when the 
two curves are made to completely coincide. 

9. The necessity of marking a vertical reference 
line on the screen for use in frequency calibra- 
tion and alignment is avoided. 


6. The advantage (4) above further allows fre- 
quency calibration of the variable frequency 
oscillator by zero-beating with a standard- 
frequency oscillator, without regard to dis- 
placement of the curve by any audio distortion. 


Alignment of the radio frequency stages of 
receivers can be made using the same method dis- 
cussed above for i-f alignment. The single-frequency 
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source and output meter method may be used, if 
desired, but from the standpoint of demonstrating 
the performance of the r-f stages or explaining their 
operation, the oscillographic method is preferable. 


Another type of visual, commonly known as a 
“universal” type, has as its primary function the 
measurement of capacity met) inductance. Fun- 
damentally it is the same as the visual described 
above for aligning i-f stages, but the i-f stage, 
instead of being the part under test, is permanently 
incorporated in the equipment. In other words, the 
output of the r-f oscillator, instead of feeding the 
grid of an i-f tube, is coupled to a tuned tank circuit 
which is across the grid circuit of a detector tube. 
Parts are tested by comparing the resonant fre- 
quency of this tank circuit with a part of known 
characteristics to the resonant frequency with a 
part of unknown values. (In either case the part 
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Figure 36 


forms a portion of the tank circuit.) The universal 
visual is chiefly applicable for quantity testing of 
coils and condensers. Very rapid testing can be 
done, as there is only the necessity of connecting the 
part to be tested and observing the position of the 
curve on the screen. Small fixed condensers have 
been tested manually as rapidly as 2,000 per hour 
on equipment of this type, though this is somewhat 
above average. The visual also has the advantage 
of affording a test at any radio frequency, so that 
difficulties from skin effect, distributed capacity 
and inductance can be greatly lessened by employ- 
ing a frequency at or near the one the part will be 
subjected to in use. 


The “double-image” method has a minor dis- 
advantage when applied to the universal visual 
whenever it is desired to segregate the high and low 
rejects. No distinction can be made between them 
by merely observing the screen. However, by add- 
ing a small increment of inductance or capacity and 
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noting whether the two curves move closer together 
or farther apart, the direction from nominal of the 
part under test can be readily determined. Since 
this extra operation is necessary only in the case of 
a rejected part, normally it is not of much con- 
sequence. 

In using cathode-ray tubes, quite often the volt- 
age to be observed is not of sufficient value to give 


the desired amount of deflection. In this case a 
voltage amplifier is employed. The amplifier should 
have an essentially flat output over a sufficient fre- 
quency range to avoid appreciable distortion of the 
observed signal. For ordinary use it is not objec- 
tionable if the amplifier is non-linear above the 
sixth harmonic of the frequency of the observed 
voltage. 


Installation 


Unpack the instrument from the shipping con- 
tainer and remove the screws securing the front 
panel to the case. Withdraw the chassis from the 
case, supporting the panel at the bottom, and feed- 
ing the power cable through the hole in the back. 
Make certain that all tubes are firmly in their 
sockets and all grid cap connections are in place, 
then replace the chassis in the case and replace the 
securing screws. With “Intensity” control in ex- 
treme counter-clockwise position (“Off”), plug the 
power supply cable into an electrical outlet supply- 


ing 110-120 volt, 50-60 cycle alternating current. 
The instrument is then ready for operation. 


NOTE: A safety switch is incorporated in the 
instrument, located at the rear of the chassis. This 
breaks the power supply connection when the chas- 
sis is withdrawn from the case. DO NOT AT- 
TEMPT TO OPERATE THE EQUIPMENT 
WHEN WITHDRAWN FROM THE CASE AS 
THE HIGH POTENTIALS USED ARE DAN- 
GEROUS. 


Operation 


Controls 


(Refer to the Schematic and Wiring Diagrams, 
Figures 37 and 38, for location of circuit units desig- 
nated by symbols.) 


1. “Intensity” control, R-17, is a potentiometer 
in low side of 1200-volt bleeder. Its position con- 
trols the bias on the grid of the cathode-ray tube, 
which in turn determines the quantity of electrons 
emanating from the “gun,” thus controlling spot 
size. The power switch S, is located on this poten- 
tiometer. Initial clockwise rotation of this control 
turns on switch, additional rotation increases spot 
size. 

2. “Focus” control, R-19, is a potentiometer in 
the 1200-volt bleeder. Its position controls the 
anode No. 1 voltage, which (with constant A, volt- 
age) determines the distance at which the electron 
beam focuses. In general, for a given “Intensity” 
setting, the “Focus” control should be set for 
maximum distinctness of spot or image. 


3. “Ampl. A” switch, S,, connects the “Vertical” 
- binding posts either straight through to the vertical 
deflecting plates on the cathode-ray tube or through 
an amplifier to these deflecting plates. In either 
case there is a condenser in the input circuit. 


4. “Ampl. B” switch, S,, has 3 positions: 
“Timing,” “On,” and “Off.” On “Timing” the “‘saw- 
tooth” or timing axis oscillator feeds through an 
amplifier to the horizontal deflecting plates on the 
cathode-ray tube. When “On” the “Horizontal” 
binding posts are connected through an amplifier to 
these deflecting plates. When “Off” the binding posts 
are connected straight through to the deflecting 
plates. In either of the latter two cases there is a 
condenser in the input circuit. 

3. “Ampl.’A Gain” control (vertical), Ri, is a 
potentiometer on the input circuit of the vertical 
amplifier. With “Amplifier A” switch “On,” this 
potentiometer controls the vertical deflection. 


6. “Ampl. B Gain” control (horizontal), R,, is 
a potentiometer on the input circuit of the horizontal 
amplifier. With “Amplifier B” switch on “Timing” 
or “On” this potentiometer controls the horizontal 
deflection. 


7. “Range” switch, S,, selects one of four tim- 
ing capacitors and on alternate positions it places a 
resistor, Ri,, in and out of the circuit. It thus 
changes the timing axis oscillator frequency in steps, 
giving 8 ranges as follows: No. 1, 20-37; No. 2, 37— 
120; No. 3, 120-205; No. 4, 205-700; No. 5, 700— 
1100; No. 6, 1100-3700; No. 7, 3700-5700, and No. 8, 
5700-15000 cycles. 


8. “Freq.” control, Ris, is a rheostat in series 
with the timing condenser. It changes the timing 
axis oscillator frequency gradually as it is rotated, 
and in conjunction with “Range” switch above gives 
continuous range between the extremes of fre- 


quency (20-15,000 cycles). 


9. “Sync.” control, Ry, is a potentiometer con- 
trolling the amount of synchronizing voltage fed to 
the grid of the RCA-885 tube. In general it should 
be set as far counter-clockwise as is consistent with 
a locked image, as over-synchronization causes poor 
wave-form from the timing axis oscillator. 


10. “Synchronizing” switch, S,, has three posi- 
tions, “Int.,” “60 Cycle,” and “Ext.” On “Int.” 
the voltage drop across resistor R, in the plate 
circuit of the vertical amplifier is fed through the 
“Syne.” control and input transformer to the grid of 
the RCA-885 tube. Thus the timing axis oscillator can 
be synchronized with the signal on the vertical axis 
at fundamental frequency or any small sub-multiple, 
such as %, %.... Synchronization is not effective 
if it is attempted to operate the timing axis oscillator 
at a higher frequency than that of the synchronizing 
voltage. On “60 Cycle,” a 2.5 V. 60 cycle source is 
impressed across the “Sync.” control, and can be 
used for locking the timing axis oscillator at 60, 30, 
or 20 cycles. On “Ext.” the “Ext. Sync.” binding 
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posts are connected across the “Sync.” control. This 
allows the use of an external source for synchronizing. 


11. On the right-hand side of the cabinet, toward 
the rear, there are two potentiometers slotted for 
screw-driver control. These potentiometers control 
the amount of d-c potential between the two deflect- 
ing plates of each pair, and thereby allow adjustment 
of the position of the spot or image. ‘The rear 
potentiometer controls the horizontal deflection and 
the front one controls the vertical deflection. 


12. There are three pairs of binding posts on the 
unit. Voltage eared on the “Vertical” posts will 
give deflection vertically. Voltage impressed on the 
*“Horizontal”’ posts will give deflection horizontally. 
The “Ext. Sync.” posts are used when it is de- 
sired to synchronize the timing axis oscillator with 
some external source. (See [10] above.) The 
binding posts marked ‘“‘O” are all common ground 
and the ones marked “HIGH” are insulated from 
ground, which is the chassis. 


Applications 


GeneRAL. The following procedures are included 
in order to familiarize the operator with the opera- 
tions and connections involved in the particular 
applications. All applications of the equipment are 
not described, but analysis of the particular problem 
involved will show wherein it is similar to or differs 
from those given, enabling the operator to work out 
his own sequence of operation. 


As has been previously pointed out, most 
applications of this instrument are carried out with 
the output of the unit under test connected to the 
vertical plates of the cathode ray tube, and the 
wave shape studied by application of known con- 
stants on the horizontal plates of the tube. Before 
any measurements are attempted, the operator is 
peed to go through the following procedure in 
order to familiarize himself with the controls and 
their location and to get the “‘feel”’ of their operation: 


1. Connect the power plug to an a-c source of 
110 volts, 60 cycles. Turn “Intensity” control clock- 
wise, Causing a spot to appear on the screen, in- 
creasing in size as the “Intensity” control is ad- 
vanced further clockwise. The “Focus” control 
should then be adjusted until maximum distinctness 
of spot or image occurs. 


CAUTION. DO NOT ALLOW A SMALL 
SPOT OF HIGH BRILLIANCY TO REMAIN 
STATIONARY ON THE SCREEN FOR ANY 
LENGTH OF TIME, AS DISCOLORATION OR 
BURNING OF THE SCREEN WILL RESULT. 


With the spot on the screen and with the “Inten- 
sity’’ control retarded so that the spot is not too 
brilliant, adjust the position of the spot to the center 
of the screen by rotation of the two screw-driver 
controls near the rear of the cabinet on the right- 
hand side. The control at the rear adjusts the spot 
horizontally and the one nearer the front adjusts 
the spot vertically. After initial adjustment, these 
controls will rarely require re-adjustment, except 


when the RCA-906 tube is replaced. 
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To turn the equipment off, turn “Intensity” con- 
trol to its extreme counter-clockwise position, until 
a distinct “snap” is heard. 

2. Apply a source of 60-cycle current to the 
“Vertical” binding posts. To adjust the length of 
the resultant line appearing on the screen turn 
**Ampl. A” switch “On” and adjust ““Ampl. A Gain” 
control until the length is as desired. The line will 
be as shown in Figure 4L. Application of the same 
60-cycle source to the “Horizontal” binding posts 
with “Ampl. B” switch “On” or “Off” will similarly 
show a horizontal line on the screen, the length of 
which may be varied (with “Ampl. B” switch “On’”’) 
by manipulation of “Ampl. B Gain” contro]. Sce 
Figure 4K. 


3. To expand (2) further, have 60 cycles avail- 
able at both “‘Horizontal”’ and “Vertical” terminals. 


CAUTION. Since all ‘‘Ground” or “O” binding 
posts on the Oscillograph are common, it is advisable 
to use an isolating transformer for one supply, so 
that there is no common connection between the two. 


Apply the horizontal 60-cycle supply on the 
screen, preferably through “‘Ampl. B” and its gain 
control, then apply the 60-cycle vertical supply 
through “Ampl. A” and its gain control. The result 
will be a straight line. (See Figure 5 and explanation.) 


AC Vo.rmMetrer witnout AMPLIFIER—For this 
application, the characteristics of the unit are as 
follows: Input resistance—400,000 ohms, input ca- 
pacity-—approximately 10 mmf.; voltage range— 
150 volts (higher with external attenuator); calibra- 
tion—approximately 75 peak volts per inch or 
27 r-m-s volts per inch. 


Procedure—Make connections to the Oscillo- 
graph and turn controls to the positions specified in 
Application No. 6 on the enclosed operating chart. 
Measure or estimate the length of line appearing on 
the screen in inches (depending on accuracy desired) 
and multiply by 75. This gives the approximate peak- 
to-peak value of the unknown voltage. For approxi- 
mate effective value, if voltage being measured is 
sinusoidal, divide peak value by 2.8. 


AC VottMeter wita AmpurreR—For this appli- 
cation, the characteristics of the unit are as follows: 
Input resistance—500,000 ohms; input capacity— ~ 
approximately 20 mmf.; frequency range—20—90,000 
cycles; maximum voltage—700 volts (higher with 
external attenuator); calibration—(roughly) 2 peak 
volts per inch, or 0.7 r-m-s volts per inch. 


Procedure—Make connections and adjust con- 
trols according to Application No. 7 on the chart. 
With “Ampl. A Gain” control in the extreme clock- 
wise position a line one inch long is obtained on the 
screen for about 2 volts peak input. Intermediate po- 
sitions of the gain control give different calibrations, 
of course, and if considerable use is made of this 
feature it may be advisable to plot a curve of the in- 
puts required to give a one-inch deflection at various 
intermediate positions of the gain control. If work- 
ing at a frequency above 10,000 cycles, it must be 
remembered that retarding the gain control from 
maximum destroys the linearity of the amplifier. 


A particular application of operation as an a-c 
voltmeter is in making hum measurements in a power 
supply unit. In this case the ‘“O” binding post 
(‘Vertical’) is connected to the common lead of the 
filter circuit of the unit under test and a clip lead, 
connected to the “High” binding post, is used to 
check the a-c ripple present at the various circuit 
component terminals. 


AC Ammerer with AMPLIFIER—For this appli- 
cation, the unit is used as an a-c voltmeter with an 
external shunt. The range with a one-megohm shunt 
is, roughly, 1-2100 microamperes, and the audio fre- 
quency impedance is about 330,000 ohms; with a 
1000-ohm shunt the range is, roughly, 0.3-700 milli- 
amperes. 

Procedure—The Oscillograph should be con- 
nected as for the a-c voltmeter with amplifier, except 
the circuit with the unknown current should be con- 
nected to the “Vertical’”’ binding posts across an ex- 
ternal shunt of 1000 ohms or one megohm, depending 
on the amplitude of the current. Variation of the 
*Ampl. A Gain” control will adjust the length of line 
appearing on the screen. As when used as an a-c 
voltmeter, it may be advantageous to plot a cugve of 
inputs vs. gain control settings for one-inch deflection 
on the screen in order to obtain the values of unknown 
currents more quickly. 


Aupio Quarry Measurements— Use of the 
*“saw-tooth oscillator” feature of the Oscillograph 
provides a check which cannot be made with an ordi- 
nary voltmeter. This is extremely helpful in discover- 
ing the audio quality of a receiver or similar instru- 
ment and also in locating causes of audio distortion. 


Procedure—Apply the output from a constant 
frequency record or audio oscillator to the “Vertical” 
binding posts, with controls set as in Application 
No. 8. Turn “Range” switch to that tap giving a 
range including the frequency of the input signal and 
adjust “Freq.” control until the saw-tooth oscillator 
frequency is near that of the input signal. If the two 
frequencies are identical, one cycle of the input signal 
will be observed on the screen; if the saw-tooth 
oscillator frequency is one-half that of the input 
signal, two cycles of the latter will appear; if one- 
third, three cycles; etc. Next, connect this constant 
frequency record or audio oscillator output to the 
audio input of the unit under test and connect the 
output of the unit under test to the “Vertical” bind- 
ing posts of the Oscillograph, all adjustments of 
which are as previously set. If the resultant wave 
does not correspond to that obtained when the input 
was direct to the Oscillograph, audio distortion is 
present. 


If it is desired to measure the overall audio 
fidelity of a receiver, for instance, the procedure is 
similar to that above except that the voltage modu- 
lating an r-f oscillator is fed into the Oscillograph, 
adjusted as above. Then the modulated oscillator is 
connected to the r-f input terminals of the receiver 


and the loudspeaker voice coil connected to the 


Oscillograph.' Comparison of the two resultant waves 
will indicate how much distortion occurs in the re- 
ceiver under test. Observing the quality of the input 
to the receiver from the test oscillator will also show 


how much distortion is being fed into the receiver 
from the test oscillator. This is desirable, since it may 
show that all the distortion present in the receiver 
output may not be due to the receiver characteristics, 
but to those of the test oscillator (assuming no dis- 
tortion from modulation). 


Moputation Inpicator— (1) One method of 
measuring the modulation of a transmitter is to place 
the modulated r-f output of the transmitter into the 
vertical plates of the cathode ray tube and the audio 
input signal to the transmitter on the horizontal 
plates of the tube through the synchronous circuit. 


Procedure—Connect a constant frequency input 
to the transmitter and connect a small pickup coil, 
located near the transmitter tank coil, to the 
*Vertical” binding posts. The pickup on this coil 
should be from 50-75 volts. Connect the “Ext. 
Synch.” binding posts of the Oscillograph to trans- 
mitter audio amplifier at a point providing a 2—4-volt 
signal. Turn controls to positions given in Appa 
No. 10 on the chart. Turn “Range” switch to tap 
including the frequency of the input signal and adjust 
*Freq.”’ control until the saw-tooth oscillator inter- 
locks with the signal on the vertical plates. Adjust- 
ment of the “Sync.” control provides control of the 
voltage from the pick-up coil to the grid of the 
RCA-885 tube. Adjustment of “Ampl. B Gain” con- 
trol varies the horizontal deflection. 


(2) Another, somewhat similar, method of modu- 
lation measurement is to connect the pickup coil to 
the “Vertical” binding posts as before, but connect 
the audio signal (from the transmitter audio ampli- 
fier) to the “Horizontal” binding posts. Turn controls 
to positions given in the chart for Application No. 11. 
Adjust ““Ampl. B Gain” control until desired hori- 
zontal deflection is obtained. The percentage modu- 
lation can then be readily determined. See Figure 31. 


ALIGNMENT OF INTERMEDIATE FREQUENCY STAGES 
—For alignment of the intermediate frequency 
stages of a receiver it is essential that an aux- 
iliary apparatus be available to sweep the inter- 
mediate frequency for which the receiver is designed. 
The Type TMY-128-A Frequency Modulator is de- 
signed for this use. It consists of sweep condenser 
and a synchronizing generator rotated in synchronism 
by a driving motor. The condenser is arranged to 
“sweep” the frequency of the r-f input to the receiver 
(or if stages) and the synchronizing generator con- 
nects to the “Sync.”’ binding posts of the Oscillograph 
sc as to synchronize the saw-tooth oscillator with te 
frequency variation of the test oscillator (such as the 
TMV-97-C) input to the receiver. A switch on the 
panel of the Modulator provides two ranges of 
capacity for “sweeping” the test oscillator output 
frequency; on “Hi” the range is 20-65 mmf., and on 
**Lo” the range is 15-35 mmf. 


The test oscillator output should be coupled to the 
grid of the tube preceding the i-f stage under align- 
ment. It is essential that this connection be made 
without altering any of the operating characteristics 
of this stage. If the grid of the tube to which connec- 
tion is to be made is at zero d-c potential with respect 
to ground, connect the oscillator to the grid of the 
tube and disconnect the lead normally on the grid, 
the low side of the test oscillator output returning to 
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chassis ground. If the grid is not at zero d-c potential 
with respect to ground, connect the high side of the 
oscillator to the grid (disconnecting the Jead on the 
grid) and the other side to the ““—C” lead for this grid. 


The “Vertical” binding posts of the Oscillograph 
should be connected to the audio output of the second 
detector. For a diode detector this connection may be 
across the volume control alone or across both the vol- 
ume control and automatic volume control resistor, 
if this connection is convenient. When the second de- 
tector is a triode, tetrode or pentode, resistance- 
coupled to the first audio stage, the connection to the 
“High” binding post may be to the plate of the tube, 
the “O” post being connected to ground. In the case 
of a triode, tetrode or pentode, transformer or im- 
pedance-coupled to the first audio stage, connect a 
resistor of approximately 20,000 ohms in series with 
the plate of the tube and by-pass the inductance in 
the plate circuit by a 1.0 mfd. or larger capacitor. This 
changes the impedance of the plate circuit to resist- 
ance rather than inductive reactance; the “High” 
binding post should be connected to the plate of the 
tube and the “O” post to ground in order to take the 
audio voltage off this resistor. 


Procedure—Connect the test oscillator output 
to the grid of the tube preceding the i-f transformer 
being aligned, and connect the “Vertical”? binding 
posts in the second detector as previously explained. 
The test oscillator should be set at the i-f alignment 
frequency with modulation “On.” Turn Intensity- 
control “On,” adjust “Focus” properly, turn ““Ampl, 
A” switch “On” and adjust the gain control. Turn 
*Ampl. B” switch on ‘‘Timing,” turn “Synchroniz- 
ing” switch to “Int.,”” adjust “Range” switch to in- 
clude the frequency of the modulating audio signal. 
Adjust ‘“‘Ampl. B Gain” control and set “Freq.” con- 
trol to interlock the signal. Adjust the i-f transformer 
trimmers for maximum output, i. e., peak them as 
much as possible. Remove the modulation on the 
test oscillator, connect the sweep condenser to the r-f 
oscillator and connect the synchronizing generator to 
the “Ext. Syne.” binding post. Turn motor “On.” 
Turn “Synchronizing” switch to “Ext.” and readjust 
the frequency of the test oscillator until the forward 
and reverse waves show on the screen of the tube. 
Raise the frequency of the test oscillator until the 
highest points of the two waves coincide. See Figure 
10. (This readjustment is necessary to compensate 
for the added capacity of the cable and one-half of the 
sweep condenser capacity.) Record the dial setting 
of the oscillator for future reference. Adjust the 
trimmer condensers of the primary and secondary of 
the i-f transformer until the two curves coincide 
throughout their entire length. When this occurs, the 
stage is symmetrical with respect to the i-f frequency. 
During i-f alignment, the receiver tuning dial should 
be set at a point where variation of its position has 
no effect on the resultant curve. If this point cannot 
be found, short-circuit the grid or plate coil of the 
receiver r-f oscillator. The i-f stages should be 
aligned in order, starting at the last stage and work- 
ing toward the first detector. 


ALIGNMENT OF Rapio Frequency Sraces—The 
equipment used for r-f alignment is identical to that 
for i-f aligninent, except that the test oscillator out- 
put is connected to the antenna lead of the receiver. 


Procedure—Set the test oscillator at the r-f align- 
ment frequency of the receiver and set the receiving 
tuning dial at this same frequency. Connect the 
second detector to the “Vertical” binding posts and 
turn the test oscillator “On”? with modulation “On.” 
Turn “Intensity” control “On” and adjust the 
“Focus” control; turn “Ampl. B” switch to ‘Tim- 
ing,” “Synchronizing” switch to “Int.,” “Range” 
switch to cover the r-f signal, “Ampl. A” switch 
“On,” adjust “Ampl. A and B Gain” controls prop- 
erly, with the test oscillator disconnected from the 
sweeping capacitor. Adjust the oscillator and r-f 
trimmers of the receiver until maximum possible out- 
put is obtained. Turn modulation of test oscillator 
“Off,” connect sweep condenser to test oscillator and 
synchronous generator to “Sync.” binding posts of 
the Oscillograph, turn ‘‘Synchronizing’”’ switch to 
“Ext.” Adjust the test oscillator tuning until two 
curves show on the screen and readjust the oscillator 
tuning until the two curves coincide at their highest 
points. Record the dial setting of the test oscillator 
for future reference. Adjust the receiver oscillator 
trimmer until the forward and reverse curves coincide 
as well as possible and then adjust the r-f trimmers 
until the curves coincide throughout. 


Frequency Measurements—In using the Oscil- 
lograph for frequency measurement, either Lissajou 
figures (sine waves on both axes) may be used, or the 
linear timing axis may be employed on the horizontal 
axis. The most flexible method for frequencics up to 
100,000 cycles is the linear timing axis method. The 
frequency stability of the saw-tooth oscillator run- 
ning free is not good enough to depend on for accurate 
measurements, but when this oscillator is synchro- 
nized with a standard-frequency voltage its frequency 
stability is the same as that of the standard, and it 
can be synchronized at any sub-multiple of the 
standard frequency down to about one tenth. This 
allows convenient calibration of a device at many 
points between one-hundredth of—and ten times a 
single standard-frequency source, and every point is 
as accurate as the standard. Ifa 1000-cycle standard 
source is used, calibration points between 10 and 
10,000 cycles are easily obtained. Using Lissajou 
figures, calibration points between 100 and 10,000 
cycles can be obtained. A frequency standard which 
is almost universally available is the 60-cycle a-c sup- 
ply. Since the advent and rapid spread of electric 
clocks the frequency of nearly all commercial power 
is held to a very close tolerance. With the “Syn- 
chronizing” switch on ‘60 cycle,” the saw-tooth os- 
cillator can be locked at 20, 30, or 60 cycles, as de- 
sired. This allows accurate calibration at frequencies 
up to about 600 cycles. Refer to the table on page 8 
and Application No. 14 on the chart. 


Cueckinc Puase Suirt—To check phase shift of 
a device with the Oscillograph, set controls as 
shown on Application No. 13 on enclosed chart, ob- 
serving the screen pattern with input to device on 
“Horizontal” binding posts and output from device 
on “Vertical.” If no phase shift exists, a sloping 
straight-line image will appear. The internal ampli- 
fiers in the Oscillograph introduce some phase dis- 
placement which must be considered. If sufficient 
voltage is available, the internal amplifiers should 
not be employed. 
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Part Il 
SERVICE DATA 


Electrical Specifications 


VOltasea icc cilaiacce as: lois ais ota dull tc vea yauntar teeter ee eee Sete Volts AC 
Power Supply Ratine........... Frequency: iii ie's0)5,<2 Sais o Bhetele Ree, tel. Ca ee eee eee 50-60 Cycles 
teed i Wattage Conetinition wise ilse Saks el ae oP et eet teks Re Ceekers ta 50 Watts 
Fase Rrotectiomes os oy sc sees viosiaiicpicinrcinet eae 1.5 Amps. 
Deflection sensitivity at amplifier inputs 2 peak volts per inch (max. “gain.”) 
Deflection sensitivity at cathode-ray tube inputs...75 peak volts per inch 
Input Characteristics: 
iad Sears (1) Through either amplifier. .500,000 ohms, approximately 20 mmfd. 
Operating Limits............... (2) Without either amplifier. .400,000 ohms, approximately 10 mmfd. 
Frequency response range of amplifiers................ 20-90,000 Cycles 
Maximum signal input (with amplifier)............... 700 Volts (RMS) 
Frequency range of timing axis or “‘Saw-tooth”’ oscillator 20—-15,000 Cycles 
Maximum d-c voltage across input binding posts.............. 300 Volts 
LRCA ST ey so 5 2 oe ee Signal amplifier for vertical deflection, 
BRC ATS TP al 2 isc eee Signal amplifier for horizontal deflection 
Radiotrons Used and Functions... PIRCA SBS asso occa eee *‘Saw-tooth”’ oscillator j 
LE REAO0Gi er Ais. Wore. Cathode-ray tube (3-inch) 
WRCASOTO RU. 2 pesos High-voltage rectifier 
TRGACOS ee, ha eneeneetan Low-voltage rectifier 


Physical Specifications 


: ; Height (including carrying-handle)......................5- 14 inches 
Overall Dimensions............. Width st ee icv RE See ae A ee 7% inches 
Dept ee Rs oc cle tase Senta ete ts ea Ree aeeeae 1734 inches 
Weight: packed for: shipment.” 3317 80024 22.0. OR oe ee se dee ee eee ates ee eee 68 pounds 
Weights 6.022.080. ee Sao AI SD 105 a a ee Ere 3914 pounds 
Circuit Description 
The schematic arrangement of the entire circuit tacts are used on the input switch to the horizontal 
is shown in Figure 37. amplifier for feeding in the timing or “Saw-tooth” 
An amplifier consisting of a single RCA-57 consti- SEC eu 
tutes the means of obtaining “gain” for the signal A synchronization system is included, as shown in 
applied to the vertical deflecting system. The input the input circuit of the RCA-885. This is the “Syn- 
to this stage is a high-resistance potentiometer con- chronizing” switch described under “‘Operation.”’ The 
nected to provide “gain” control. An isolation timing axis oscillator stage, using the RCA-885, is 
capacitor is made a part of the input circuit to designed to have a frequency range of 20 to 15,000 
exclude any DC which may be associated with the cycles, controlled through the “Range” switch and 
circuit being observed. The plate, or output circuit **Frequency” control. The signal from this oscillator 
of the RCA-57 is composed of two elements in series, has a “‘saw-tooth” wave shape, obtained as follows: 
a resistor and an inductance whose values are so de- A d-c potential is applied across a capacitor and 
signed as to effect a broad and uniform frequency resistor in series in the plate circuit of the RCA-885 
response in the amplifier stage. Coupling from the tube. This voltage charges the capacitor until the ioni- 
amplifier plate to the cathode-ray tube is made zation potential (plate voltage at which the gas in the 
through a capacitor. RCA-885 ionizes) is reached. When the RCA-885 
The amplifier for the signal applied to the hori- ionizes the capacitor is short-circuited and the voltage 
zontal deflecting plates is identical to that described across it drops nearly to zero. The RCA.885 immedi- 
above. Switches are provided to disconnect either or ately de-ionizes and allows the capacitor to start 
both amplifiers, thereby applying the voltage to be charging again. In this manner, the voltage across the 
studied directly to the deflecting plates. Extra con- capacitor has a “‘saw-tooth” characteristic. The capa- 
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citor referred to above is selected by the position of 
the “Range” switch as described in “Operation.” With 
*“Ampl. B” switch on “Timing,” the voltage across 
this capacitor passes through the horizontal amplifier 
to the plates of the RCA-906. The operation of the 
“Synchronizing” control, in the grid circuit of the 
RCA-885 is described under “Operation.” 

The RCA-906 cathode-ray tube has previously 
been described, under “‘Discussion of Cathode-Ray 
Tubes.” Controls used to control the intensity, focus 
and zero adjustments are described under“Operation.” 


Power required for operation of the instrument is 
obtained through the power unit from a 110-120- 
volt, 60-cycle supply. Voltage rectification is accom- 
plished by an RCA-80 and an RCA-879 connected in 
the secondary windings of the power transformer. 
The RCA-80 supplies plate voltages for the amplifier 
stages and sweep oscillator, filtered through a reactor- 
capacitor combination. The RCA-879 supplies the 
high voltage to the cathode-ray tube for polarization 


purposes. 


Maintenance 


(1) Radiotrons 


Under ordinary usage within the ratings specified 
for voltage supply, tube life will be consistent with 
that obtained in other applications. The rectifier, os- 
cillator, and rectifier ee will wear in accordance 
with loss of emission; whereas the determining factor 
in the life of the RCA-906 cathode-ray tube is the 
deterioration of the fluorescent screen. It is therefore 
advisable to avoid leaving a bright, concentrated 
“spot” on the screen. Also, the image of the phe- 
nomena under observation should be removed from 
the screen when not actually being studied or meas- 
ured; this item of care will enable a long and useful 
life to be obtained from the tube. 


It is not ordinarily possible to test the Radiotrons 
in their respective sockets, due to the likelihood of 
circuit effects causing error. Their removal and check 
with standard tube-testing apparatus is therefore 
desirable. Replacement of the questionable tube with 
one known to be in good condition, is another 
acceptable and definite means of tracing tube troubles. 


On the RCA-906, excessive wear and approach to 
its limit of life, is indicated by inability to obtain a 
satisfactory focus, and also by the screen becoming 
streaked and spotted. When it becomes necessary to 
install a new RCA-906, some rotational adjustment 
may be required to bring the axes of deflection into 
their proper horizontal and vertical planes. This is 
accomplished by pushing against the screen end of 
the tube with the hand, and turning the tube until 
the correct alignment is secured. 


To remove the RCA-906, it is necessary to loosen 
the wing nut securing the tube socket to the chassis, 
slide the socket toward the back of the chassis, then 
tilting the tube up until it can be withdrawn from its 
socket. Replacement is the reverse operation, sliding 
the tube into the panel opening, carefully spreading 
the metal guides, until a slight tension is placed on 
the mounting spring. Tighten the wing nut securely 
and replace the chassis in the cabinet. 


(2) Fuse Replacements 

A small 114-ampere cartridge fuse is used in the 
primary circuit of the power transformer. This fuse 
is intended for protection of the entire power system 


of the oscillograph, and should, therefore, not be re- 
placed by one having a higher rating, nor be shorted 
out. A fuse failure should be carefully investigated 
before making a replacement, as usually in the use 
of fuses of accepted quality, there must be a definite 
cause for the fuse breakdown. The cause may orig- 
inate from a surge in the power-supply line, but the 
greater percentage of causes may be centered in the 
apparatus protected, such as shorted rectifier ele- 
ments, and so forth. Occasionally a fuse may open 
from heat generated at one of its clip contacts. These 
points should therefore be kept clean and in secure 
contact with the fuse. 


(3) Resistance and Continuity Tests 


The schematic circuit is shown in Figure 37, and 
the actual wiring layout giving color code and 
physical relation of the parts is shown in the chassis 
wiring diagram, Figure 38. All resistor and capacitor 
values are given to facilitate a rapid and sure test for 
continuity of circuit and the condition of same. Coils 
and transformer windings have their d-c resistances 
shown. 


In working on the chassis of the Oscillograph, care 
must be observed in having the safety switch open, or 
better, to have the power supply completely disconnected. 
The high voltages associated with the circuits of the 
cathode-ray tube make it especially dangerous to attempt 
to handle or work on the chassis while the power is “On.” 


Care should be exercised in replacing any part 
that may be found faulty. All wiring associated with 
the part involved must be taken off, and especial 
attention given to possibility of damage to other 
wiring or parts. The relation of wiring and parts 
should be the same as in the original assembly. The 
insulation and spacing of the high-voltage leads is 
very necessary and an important item to be adhered 
to in servicing of the instrument. 


The BRILLIANCY and FOCUSING controls 
are connected with the adjustment knobs through 
insulating couplings. In replacing either of these 
parts, the coupling has to be fitted with 5-0 taper pins. 
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(4) Voltage Measurements 


One means of learning the condition of operation 
and tracing the circuit faults of the oscillograph is by 
checking the correctness of the voltages and currents 
at the Radiotron sockets. The normal values, which 
can be expected to be found when the instrument is 
working properly under the specified power ratings, 
are indicated adjacent to the socket positions in 
Figure 39, and also given by the Radiotron Socket 
Voltage Table. In general, the values shown are 


measured from the socket contacts to ground; how- 
ever, the heater or filament voltages are a-c and 
appear between the F-F or H-H clips. All readings 
given are actual operating values, and do not allow 
for any errors likely to be caused by current drain of 
the measuring instrument. Some of the voltages are 
not measurable with ordinary test equipment; these 
have been asterisked in the table. Notice should also 
be given to the fact that in the diagram of Figure 39 
the bottom view of the sockets is shown. 


REPLACEMENT PARTS 


DESCRIPTION 


4146 | Block—Fuse block.............00-.00eeee $0.35 
4855 | Bushing—Socket support bushing—Package 

Of QUE NR OF 15 
4873 | Cable—7-conductor—Braid-covered cable. . . 85 
4868 | Capacitor—.005 mfd. (C18)............... .20 
4858 | Capacitor—.01 mfd. (C8)................. .25 
4870 | Capacitor—.025 mfd. (C7)..............-. -20 
4871 | Capacitor—65 mmfd. (C19)............... .20 
4841 | Capacitor—0.1 mfd. (C2, C5, C20)......... 22 
3597 | Capacitor—0.25 mfd. (Cl, C4)............. -40 
3702 | Capacitor—0.25 mfd. (C11, C12)........... 42 
4840 | Capacitor—0.25 mfd. (C21)................ 30 
4844 | Capacitor—0.4 mfd. (C13)................ 7.25 
3933 | Capacitor—630 mmfd. (C10).............. 32 
4439 | Capacitor—3400 mmfd. (C3, C6, C9)....... 39 
4845 | Capacitor pack—Comprising two 4.0 mfd. 

and one 10.0 mfd. and one 20.0 mfd. ca- 

pacitors (C14, C15, C16, C17)........... 4,00 
4867 | Coil—Plate Choke Coil (L1, L2)........... .70 
4877 | Coupling — Potentiometer insulator and 

coupling—Package of 2................. oo 
4862 | Escutcheon—Cathode-ray tube escutcheon. . . 50 
2725 | Fuse—Cartridge type fuse—Package of 5..... 40 
4336 | Knob—lIntensity, focus, amplifier A-B, tun- 

ing or gain control knob—Package of 5... -40 
4857 | Post—Binding post—Engraved “HIGH”’— 

Packageof 2s. 8. fa 20r se eee ee 2902 
4860 | Post—Binding post—Engraved ‘0”—Pack- 

AZOrOE 2 vie oo srs dae scree asia « Sanie ctr ee eee 92 
4879 | Potentiometer—Beam shift potentiometer 

(RIQVRI3 Ie ei she ee nae .90 
4856 | Potentiometer — Brilliancy control poten- 

tiometer—Complete with “Off” and “On” 

switch. (RITHSS) Fees eee ee eee 1.25 
4859 | Potentiometer—Focus control potentiometer 

(R19) oc ke ceciaake toe eine nian -90 
4878 | Potentiometer — Frequency control poten- 

tiometer (BIZ) 5405 0. ORs aa ee -90 
4874 | Potentiometer—Gain control potentiometer 

(RERS) Pe er se eee eee eee 1.00 


506 


DESCRIPTION 


4876 | Potentiometer—Synchronization control po- 

tentiometer (R9). 3). 00.015. 2. eee ones $0.90 
4846 | Reactor—Filter reactor (L3)..............- 1.65 
3441 | Resistor—850 ohms—Carbon type—})4 watt 

—Package of 5 (R2, R6)..........05-0- 1.00 
2816 | Resistor — 1,000 ohms — Carbon type — 4 

watt (R8)—Package of 5................ 1.00 
4850 | Resistor — 1300 ohms — Carbon type — 4% 

watt (R13)—Package of 5............... 1.00 
6279 | Resistor—15,000 ohms—Carbon type—% 

watt (R14)—Package of 5............... 1.00 
3077 | Resistor—30,000 ohms—Carbon type—4 

watt (R15)—Package of 5..............: 1.00 
4849 | Resistor — 80,000 ohms — Carbon type — 3 

watt (R16):t.. Ack. Shee fee 25 
3058 | Resistor—100,000 ohms—Carbon type—l 

watt (R3, R7)—Package of 5............ 1.10 
2971 | Resistor—280,000 ohms—Carbon type—l 

watt (R18)—Package of 5............... 1.10 
4851 | Resistor—400,000 ohms—Carbon type—l 

watt (R20, R21, R24, R25).............. 25 
2970 | Resistor—500,000 ohms—Carbon type—l 

watt (R5)—Package of 5................ 1.10 
4869 | Resistor—900,000 ohms—Carbon type—l 

watt’ (R10) 22)... ccc. sano. Aes nee 22 
4863 | Resistor—3 megohms—Carbon type—1 watt 

CRD) eatin ye tein detec eee 22 
4268 | Screw—Wing screw—Package of 10........ .68 
7487 | Shield—Radiotron shield.................. 25 
4794 | Socket—4-contact Radiotron socket........ 15 
4814 | Socket—5-contact Radiotron socket........ 15 
4786 | Socket—6-contact Radiotron socket........ 5 
4852 | Socket—Socket, socket support and springs 

and studs, ./20.0 nce steee a teen ee .20 
4853 | Spring—Socket support spring—Package of 2 .10 
4854 | Stud—Socket support stud—Package of 2... 18 
4875 | Switch—2-gang—8-position (S4)........... 1.60 
4864 | Switch—2-pole—2-position (S1)............ 1.25 
4865 | Switch—2-pole—3-position (S2)............ 1.25 
4866 | Switch—3-pole—3-position (S3)............ 1.25 
4872 | Switch—Safety switch (S6)................ 1.30 
4848 | Transformer—Power transformer (T1)...... 8.25 
4847 | Transformer—Timing axis transformer (T2)..| 2.50 
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IB-23339-1 
(Supplement to [B-23339) 


Cathode-Ray Oscillograph 


Type TMV-122-B 


The following sheets contain revised servicing 8 ranges as follows: No. 1, 10-35; No. 2, 
information for the Cathode Ray Oscillograph, 20-65; No. 3, 55-180; No. 4, 130-450; No. 5, 
Type TMV-122-B, Serial Numbers 1500 and above. 375-1400; No. 6, 900-3500; No. 7, 2000-7500, 
These sheets are to be used with Instruction Book and No. 8, 5500-18,000 cycles. : 
IB-23339, replacing the servicing information in- Also under “6. Ampl. “B’ Gain Control (horizon- 
cluded in that book. tal)” note the following: Ee 

The theory of operation, installation and opera- Due to the iece., load on a re ede aga 
tion are thoroughly covered in the instruction hickcee "di aT operauas “ins a Ie bel will 
book. However, due to a slight circuit change, the eee titania, cei atid epee al, 


: Cae : . not be obtained at all settings of this control. 
operation of the “Range” switch is better described Vorihestiredtliat tie eontrol should be set for 


as follows (page 15) :— maximum linearity, which will occur at 
7. “Range” switch, S4, selects one of eight tim- about 2/3 full screen deflection. 


ing capacitors. It thus changes the tim- Under “Replacement Parts,” note the addition 
ing axis oscillator frequency in steps giving or changes in the items shown on page 5. 


Figure 1—Radiotron Socket Voltages (Bottom View) 
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List 
DESCRIPTION Price 


Cap—Contact cap....Package of 5. .| $0.20 
Capacitor—33 mmfd. (C31) 
Capacitor—460 mmfd. (C23) 
Capacitor—1350 mmfd. (C24) 
Capacitor—3400 mmfd. (C3, C6).... 
Capacitor—3500 mmfd. (C25) 
Capacitor—0.01 mfd. (C26) 
Capacitor—0.035 mfd. (C27) 
Capacitor—0.1 mfd. (C28) 
Capacitor—0.25 mfd. (Cll, (C12, 
C29, C30) 
Capacitor—0.25 mfd. (C1, C4, C22, 
C32) 
Capacitor Pack—Two sections of 
0.2 mfd. each (C33, C34) 
Knob—Range or Ext. Sync. switch 


Potentiometer—Frequency control 
potentiometer (R31) 

Resistor—220 ohms—Carbon type— 
Y% watt (R28)—Package of 5 

Resistor—1000 ohms—Carbon type 
—% watt (R8, R32) —Package of 
5 
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DESCRIPTION 


Resistor—4700 ohms—Carbon type 


—l, watt (R26)—Package of 5... 
Resistor—8200 ohms—Carbon type 
—1 watt (R33, R38) 
Resistor—10,000 ohms—Carbon type 
4 watt (R27)—Package of 5 
Resistor—36,000 ohms—wire wound 
(R34) 
Resistor—100,000 ohms — Carbon 
type—4 watt (R39) —Package of 
5 z 


Resistor—330,000 ohms — Carbon 
type—¥4 watt (R29)—Package 
of 5 

Resistor—400,000 ohms — Carbon 
type—l watt (R29, R21) 

Resistor—470,000 ohms — Carbon 


Resistor—1.5 megohm—Carbon type 
—ly watt (R35, R36)—Package 
£5 
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SERVICE APPLICATIONS 


OF 


CATHODE RAY OSCILLOGRAPH 
TYPE TMV 129-B 
OPERATION OF THE CATHODE-RAY OSCILLOGRAPH 


THE RCA CATHODE-RAY TUBE 


The heart of the Cathode-Ray Oscillograph is the Cathode- 
Ray Tube, a development of RCA Engineers to its present 
practical form. The Cathode-Ray tube has often been 
called the “Electron Gun,” as this describes its functions. 
The illustration shows an elementary diagram of the tube. 


FLUORESCENT 
SCREEN 


CATHODE 


FOCUSSING 
ooteirre 
ELEC TRONS) 


ANODE 
HIGH 


VERTICAL 
DEFLECTING 
PLA’ 


INTENSITY VOLTAGE HORIZONTAL 
CONTROL. ANODE DEFLECTING 
GRID PLATES. 


For the purpose of understanding the action of the 
“electron gun,” one may consider the cathode as emitting 
electrons, which are accelerated by the high voltage anodes 
and which strike the fluorescent screen at the end of the 
tube, thereby creating light. The course of the electrons is 
controlled by the two sets of deflecting plates, one for hori- 
zontal deflection and one for vertical deflection. The amount 
of deflection, which controls the location of the light-spot 
on the screen, is a direct function of the voltage at any par- 
ticular instant on the deflecting plates. 

From the foregoing it is seen that a pattern of light may 
be traced on the screen by the simultaneous application of 
voltages to the horizontal and vertical deflecting plates. If 
this action is repeated twenty or more times per second, the 
retentive power of the eye is such that the tracing will not 
be discernible and the entire pattern will be seen. 

Focusing of the light beam on the fluorescent screen is 
accomplished by adjusting the voltage on the anode nearest 
the cathode. The intensity of light is controlled by the 
negative voltage applied to the grid. 


POWER SUPPLY 


The high voltage anode of 
the Cathode-Ray Tube requires 
1000 volts DC for proper op- 
eration. Also, DC voltages are 
required for the amplifier. The 
RCA-879 rectifier is used in a 
half-wave rectifying circuit for 
providing the necessary anode 
voltage for the RCA-906. The 
RCA-80, connected in a full- 
wave rectifying circuit, pro- 
vides plate and grid voltages 
for the two RCA-57 amplifiers. 
While a single transformer is 
used for both rectifiers, indi- 
vidual filter circuits are provided. The transformer is over- 
size to prevent stray magnetic leakage that would other- 
wise affect the operation of the Cathode-Ray Tube. 


THE SAW-TOOTH OSCILLATOR 


The external voltage under test is always connected to 
the vertical deflecting plates. However, unless some means 
is provided for moving the beam simultaneously in a hori- 
zontal direction, a beam rising and falling vertically will be 
obtained. As this would merely give an indication of the 


maximum voltage available, a means must be provided for 
simultaneously deflecting the beam horizontally. For this, 
the so-called variable frequency “saw-tooth” oscillator is 
necessary. The “saw-tooth” refers to the wave shape of the 
oscillator and is required because of the necessity for hav- 
ing the horizontal deflection increase in a linear manner 
and then abruptly return to zero and again shift across the 
screen. The frequency of the oscillator must have a defi- 
nite relationship to the frequency of the voltage under test. 
For example, to examine one cycle, the sawtooth oscillator 
must be the exact frequency of the voltage under test. If 
the saw-tooth oscillator is one-half of the frequency of the 
voltage under test, then two cycles will be shown on the 
screen at one time. 

With the saw-tooth oscillator provided in the TMV-122-B, 
the minimum number of cycles for the highest frequency 
is six, being obtained when a 90,000-cycle voltage is ob- 
served with the saw-tooth oscillator at 15,000 cycles. Higher 
frequencies may be examined by connecting directly to the 
vertical plates and using an external timing oscillator. 


AMPLIFIERS 


The sensitivity of the on 

Cathode-Ray Tube is such 

that a voltage of 75 is re- 

quired for either a vertical 

or horizontal deflection of 

one inch. Because many volt- 

ages used in radio circuits 

are very small, an amplifier 

has been provided for each 

set of deflecting plates. Both 

amplifiers use an RCA-57 

tube and have a high gain 

and wide frequency range. The gain is approximately 40 

and the frequency range is 20 to 90,000 cycles +10%. 
Designing an amplifier circuit of such wide frequency 

range is a difficult engineering problem. Its solution greatly 

increases the flexibility of the equipment. 


+B 
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APPLICATIONS OF THE CATHODE-RAY OSCILLOGRAPH 


VOLTMETER AND AMMETER 


In all of its applications, the oscillograph receives the 
voltage to be studied from an external source on its vertical 
deflecting plates and a voltage which may be either external 
or internal on its horizontal plates. The deflection in either 
direction is proportional to the voltage impressed on the 
plates. If voltage is impressed on the vertical plates only, 
the instrument can be considered as an ac meter. It may 
be used as a voltmeter without the amplifier; it may be 
used as a voltmeter with the amplifier; or it may be used 


APPLICATION OF MopeL 122B ASA Vour Meter 
MEASURING RECTIFIER RIPPLE 


DEFLECTION Is PROPORTIONAL To AC. COMPONENT 
FREQUENCY Or Rirrve Ensivy Estaauishep. 


Figure 1—Oscillograph as a Voltmeter 


as an a-c ammeter. The specifications for voltmeter and 
ammeter use may be briefly summarized as follows: 


A—A-C voltmeter without amplifier 
(1)—Impedance: 400,000 ohms below 100 KC 
(80,000 ohms at 1,000 KC) 
(2)—Frequency range: at 20-100,000 cycles (higher 
at low impedances) 
(3)—Voltage range: 150 volts (higher with external 
attenuator) 
(4)—No needle to bend 
(5)—No delicate coils to burn out 
(6)—Calibration: 75 peak volts per inch (approx.) 
B—A-C voltmeter with amplifier 
(1)—Impedance: 500,000 ohms below 100 KC 
(160,000 ohms at 1,000 KC) 
(2)—Frequency range: 20 to 90,000 cycles 
(3)—Voltage range: 700 volts (higher with external 
attenuator) 
(4)—No needle to bend 
(5)—No delicate coils to burn out 
(6)—Calibration: 2 peak volts per inch (maximum) 


C—A-C ammeter with the amplifier 
(1)—Use as voltmeter across external shunt 
(2)—Range, with 1 megohm shunt: 0.6-2100 micro- 
amperes 
(3)—Range, with 1000 ohm shunt: 0.2-700 milli- 
amperes 
The diagram, Figure 1, shows an application of the 
oscillograph for checking power supply units. The oscillo- 
graph shown on the right has one terminal connected to 
the common lead of the filter circuit and the other lead is 
placed in turn at,“"1” and “2” to measure the magnitude of 
the a-c supply; at “3” to measure the a-c ripple across the 
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first condenser; at “4” to measure the ripple on the low 
side of the choke coil; and at “5” to measure the ripple 
across that section of the voltage divider circuit. Putting 
the leads across terminals “3” and “4” very readily checks 
for shorted turns in the filter choke. The particular value 
of this instrument over a voltmeter in this application is 
the fact that, unlike a voltmeter, it has no delicate coils to 
burn out, no delicate mechanical moving element, no pointer 
to slap up against the stop pins and, for small voltages, an 
extraordinary high impedance. 

In Figure 2 the application of the cathode-ray instrument 
as an audio frequency voltmeter is illustrated. One side of 
the “vertical” input is shown connected to ground and the 
other side is placed alternately across “1”, “2”, “3”, “4”, 
“5 6", “7” and “8”, in order to find the cause for loss 
of sound. By applying the sweep circuit on the horizontal 
plate, one can observe the character of the wave. This helps 
greatly in locating intermittent troubles. 


OBSERVATION OF AUDIO WAVE SHAPES 


In the diagram of Figure 3 is shown a general scheme of 
measurement using cathode-ray equipment which cannot be 
accomplished by the means of a voltmeter. The problem 
here is in discovering the audio quality of a receiver, and 
perhaps in locating the cause for audio distortion. In the 
upper part of the diagram is shown an audio oscillator or 
frequency record, which feeds into the second detector of 
the receiver. The character of the output is observed on 
the oscillograph. The saw-tooth sweep circuit is interlocked 
with the signal on the vertical plate. In this way the audio 
wave stands still and distortion is readily discernible. Nor- 
mally one should observe the quality of the input as well 


APPLICATION OF MoDEL 122 As A VouTMETER 
MEASURING OuTPuT & LOCATING OPENS 


DEFLECTION PROPORTIONAL To A.C. COMPONENT 
Wave Form Can BE OBstRvED To Assist IN 
LOCATING INTERMITTANT TROUBLES 


Figure 2—Audio Frequency Voltmeter 


as that of the output to make certain that the distortion is 
not being fed into the receiver. 

In order to check the overall audio: performance of the 
receiver, a modulated r-f oscillator can be used. The output 
of the oscillator should be observed and this compared with 
the output of the receiver. 


MEASUREMENT OF MODULATION 


The application of the cathode-ray tube as a modulation 
indicator or the modulation meter is of interest, especially 
to “hams”. It should not be inferred that only “hams” 
have troubles maintaining the proper percentage of modu- 
lation. Sometimes commercial stations are lax in this re- 
spect and a knowledge of modulation is often very helpful 
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ee 


in servicing receivers. In Figure 4 is shown method “A”, 
in which the modulated r-f output of a transmitter is fed 
into the vertical plates of the oscillograph and the audio 
signal is fed into the synchronous circuit. The saw-tooth 
oscillator should be adjusted so that for normal audio fre- 
quencies, several modulation envelopes appear on the screen 
and the wave can be observed quite readily, although it is 
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Figure 3-—Audio Quality Measurement 


not stationary. There is no way of synchronizing this sig- 
nal with the speech or music which would ordinarily be 
used for transmission because of the great variation in fre- 
quency, but one can nevertheless get an excellent idea of 
the amount of modulation. In checking the transmitter, a 
constant frequency input can be used and the horizontal 
timing-axis interlocked with this frequency so that the wave 
stands still and the amount of modulation is very clearly 


defined. 


Use OF Moputation METER 


METHODE A METHODE B 
Moputatep RF Ourput 


MOoouLaTen RF OuteuT 


Quoio Siqnau 


MetHooe A 
Moourareo RE ON VERTICAL PLATE. 
SAW-TOOTH StanaL ON HORIZONTAL PlLatre. 
METHODE "B 


MODULATED RF ON VERTICAL PLATE 

AUDIO ON HORIZONTAL PLATE. 

MAXIMUM RF & Positive PEAK OF AF OccuR SIMULTANEOUSLY 
MINIMUM RE & Negative PEAK OF AF OccUR, SIMULTANEOUSLY 


ZMOB_VULation= toon EMM — RF Min 
RF MAX + RF NIN. 


Figure 4—Mcasurement of Modulation 


Method “B” on the right of Figure 4 shows the instru- 
ment used in a somewhat different manner as a modulation 
meter. The modulated output is put on the vertical plates 
and the audio signal on the horizontal plates of the oscillo- 
graph. Since the r-f amplitude is maximum when the audio 
voltage is maximum in the positive direction; since the r-f 
voltage is minimum when the audio is maximum in the 
negative direction; and since the audio and the envelope 
of the r-f both are sinusoidal voltages, the resultant figure 
is a trapezoid if the modulation lies between zero and 100%. 


The figure becomes a triangle if the modulation is 100%, 
and a vertical line if the modulation is zero. The percent 
modulation equals 100 times the difference between the 
maximum and minimum vertical sides of the trapezoid, 
divided by the sum of these two sides. This is shown some- 
what clearer by Figure 5. 


On the left of figure 5 appears the oscillogram for 100% 
modulated wave; immediately below it the corresponding 
audio voltage which causes the horizontal swing, and below 
that, the 100% modulated r-f voltage which causes the ver- 
tical swing. If it is remembered that, when the vertical 
amplitude increases in direct proportion to the horizontal 
deflections, the result is a straight line, it will be understood 
why this triangle results. 


Below the trapezoid which represents 50% modulation, 
is shown the decreased audio frequency voltage which does 
not bring the r-f amplitude down to zero on the negative 
voltage wave and does not cause such a high value of rf 
when the audio voltage is at a positive maximum. This 
diagram serves well to develop the formula for percent 
modulation. Under normal operating conditions, the un- 
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igure 5—-Indication of Percent Modulation 


modulated r-f will have an amplitude which is the average 
between the maximum r.f. and minimum r.f. shown in the 
diagram. This follows because the wave increases as far on 
the positive audio loop as it decreases on the negative audio 
loop. This average will equal maximum r.f. plus the mini- 
mum r.f. divided by two. The difference between the maxi- 
mum r.f. and minimum r.f. represents twice the audio 
voltage. Therefore, the percent modulation which is equal 
to the audio voltage divided by the unmodulated carrier 
voltage, will equal rf maximum minus r-f minimum divided 
by the quantity rf maximum plus r-f minimum. 


On the right of the diagram is the figure which results 
when the modulation is over 100%. Below it is the cause 
for such a figure. The audio voltage is much larger than 
it was before and on the right-hand side the positive loop 
causes the r-f energy to increase to a very large amplitude. 
When the audio voltage swings negative, however, it re- 
duces the carrier to zero and the carrier stays zero until the 
audio voltage swings through its negative peak and back 
to a sufficiently low negative voltage to again permit r-f 
output. 


ok 


I-F ALIGNMENT 


Alignment of i-f stages with the oscillograph is a subject 
in which there is much interest. Figure 6 shows the neces- 
sary apparatus and general connections. On the lower left 
is a sweep condenser which causes the frequency generated 
in the r-f oscillator to sweep up and down about the fre- 
quency for which the oscillator is set. For example, if the 
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Figure 6—Scheme for I-F Alignment 


oscillator is set at 460 kc, then the sweep condenser will 
cause this frequency to vary from, say, 445 to 475 kc. This 
varying frequency of constant amplitude is fed into the if 
amplifier, the output of which is impressed on the vertical 
plates of the oscillograph. A synchronizing (or impulse) 
generator which rotates in synchronism with the sweep 
condenser, is connected to the synchronizing terminals of 
the oscillograph so as to synchronize the saw-tooth gen- 
erator with the frequency variation of the input into the 
if amplifier. The oscillator should not be modulated by 
audio frequency for this adjustment. 


Figure 7—Frequency Modulator 


An illustration of the sweep condensers, the synchroniz- 
ing generator and the motor which drives them is repro- 
duced in Figure 7. The sweep condenser is connected 
across the condenser of the rf oscillator and in rotating 
causes the capacity of that circuit to vary above and below 
the normal fixed frequency. Provision is made so that the 
capacity of the sweep condenser can be varied, thus con- 
trolling the frequency range of the sweep. 
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The synchronizing generator consists of a permanent 
magnet with an air gap in which is rotated an armature 
with two poles. Twice each revolution these poles are 
across the air gap and produce an increase in magnetic flux 
so that the field coils which are mounted on the magnet 
have two pulses of voltage induced in them for each revolu- 
tion of the condenser. The relative position of the arma- 
ture of the synchronizing generator with respect to the 
plates of the sweep condenser can be varied so that these 
pulses occur at the point of maximum and of minimum 
capacity, to the end that the horizontal movement of the 
ray of the oscillograph starts when the frequency is just 
beginning to increase and starts again when the frequency 
is just beginning to decrease. 

At the top of Figure 8 is depicted the frequency-modu- 
lated signal which is fed into the i-f amplifier. Because the 
if amplifier is tuned to a particular frequency the output 
of the amplifier will look somewhat as shown on the second 
line. If this if amplifier output is passed into a rectifier, 
and the high frequency component by-passed, a rectified 
current as shown on the third line will be produced. It is 
possible to feed either the output of the i-f amplifier or the 
rectified current onto the vertical plates of the oscillograph 
in order to make the alignment; the latter, however, is pre- 
ferred because of the difficulty of connecting into the if 
amplifier without changing the tuning of its circuit and the 
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Figure 8—Frequency Modulation and Rectification Waves 


fact that the intermediate frequency of most present day 
receivers is far above the range of the amplifier in the 
oscillograph, so that the i-f output would have to be large 
enough to be fed directly to the plates of the cathode-ray 
tube without amplification. 

In utilizing the rectified current, the fact that it is not 
an audio frequency current but instead a pulsating direct 
current, requires certain considerations as to its use. If the 
pulsating direct current passes through the primary of an 
audio transformer, the voltage produced on the secondary 
will appear as shown in the fourth line, having a positive 
maximum when the current is increasing at the maximum 
rate, a negative maximum when the current is decreasing 
at a maximum rate and being zero whenever the current is 
not changing. 

If such a current is fed through a second transformer 
stage, the curve shown on line 5 is produced. In Calculas 
terminology, curve 4 is the derivative of curve 3 and curve 
5 is the derivative of curve 4. Obviously, it is better to 
establish the standard shape of curve desired, as that of 
rectified current rather than that which has passed through 
one or two audio transformers. 
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If the oscillograph is coupled to the rectifier circuit, by 
putting a resistor in series with a condenser across a re- 
sistor which is in the rectifier circuit, it is necessary to be 
careful of the relative size of the resistor and condenser. 
If the ohmage of the resistor is comparatively large with 
respect to the capacity reactance of the condenser, a curve 
as shown in the seventh line will appear, which is almost 
identical with that of the rectified current and which can 
be made near enough for all practical purposes by making 
the condenser sufficiently large. 


If a small condenser, having a high capacity reactance 
and a low ohmage resistor is used, the resultant curve of 
voltage across the resistor will be as shown in line 6, which, 
of course, is not desirable as a standard. 


In Figure 9 there are three diagrams indicating the pre- 
ferred method of connecting the oscillograph into the de- 
tector circuit. On the left is shown a modern set using a 
diode for detector. It is possible to connect the vertical 
plates across the volume control, or across the volume con- 
trol and AVC resistor both, if it is convenient to make this 
connection. The capacitor and gain control of the vertical 
amplifier in the oscillograph are properly proportioned so 
as to cause no distortion of the curve. 


In the center diagram a second detector is shown, which 
may be either a triode, a tetrode or a pentode, and which 
is resistance coupled to the first audio stage. Here the 
vertical amplifier of the oscillograph is connected to the 
plate of the detector and the other side connected to 
ground. The voltage used is that across the coupling re- 
sistor. The condenser in the amplifier input circuit serves 
to block out the d-c plate potential. 


In the figure on the right, there is a triode, tetrode or 
pentode, which is coupled to the first audio amplifier by a 
transformer, or by an inductor. Here, a resistor is con- 
nected between the plate and the coil to by-pass the signal 
around the coil by a one mfd. or larger capacitor. The im- 
pedance in the plate circuit is changed to a resistance rather 
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Figure 9-—Connections of Oscillograph to Receiver 


than an inductance. The vertical amplifier is connected be- 
tween the plate and ground so as to take the voltage off 
this resistor. 


In the factory, when using the resistor in series with the 
plate, the alignment operators are provided with a detector 
tube which is normal in every respect except that a hole 
has been drilled through the base. The lead from the plate 
to the prong is brought out and the connections are made 


to these leads. This special tube can be substituted for the 
regular second detector tube and the connections can be 
made rapidly, and without undue loss of time. 


Use of an adapter between the socket and the tube might 
be considered in order to get at the plate lead but the use 
of such an adapter will increase the length of the grid lead 
and change the tuning of the if transformer. Of course, 
the i-f transformer can be retuned if the adapter is to be 
left in permanently, but an adapter cannot be properly used 
to align the i-f coils and then remove the-adapter and the 
coil expected to remain aligned. 
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Figure 10—Oscillator Connections 


Figure 10 is for the purpose of showing how the rf 
oscillator can be connected so as to feed the signal into the 
i-f amplifier. 

The connection from the r-f oscillator should be made 
to the grid of the tube preceding the coil to be adjusted. 
For example, if adjusting the last i-f transformer (between 
the last if tube and the second detector), feed the signal 
into the grid of the last if tube. If adjusting the first i-f 
transformer, feed the signal into the grid circuit of the 
first detector. 

If the grid of the tube into which the connection is made 
is at zero d-c potential with respect to ground, the oscillator 
should be connected to the grid of the tube and the lead 
ordinarily connected to the grid should be removed. 


If the grid is not at d-c potential with respect to ground, 
it is necessary that the bias be maintained unchanged and 
the proper connection, as shown on the right of this dia- 
gram, is to connect one terminal of the oscillator to the 
grid (removing the wires that were previously connected 
to it) and connecting the other wire to “—C”. 


It will be noted that in both of these cases, the tuned 
circuit which was connected to the grid has been discon- 
nected so that it cannot interfere with the operation of the 
rf oscillator. In making the connection into the grid cir- 
cuit there will be no difficulty, of course, if the grid is 
brought out through a cap in the top of the tube. By 
drilling a hole in the base of a tube and bringing out the 
connections from the grid and the grid prong, considerable 
time can be saved in making these connections when the 
tube has no grid cap. 

One might consider using a “socket selector” or analyzer 
which permits access to the elements of the tube by a plug 
and cable arrangement. In doing so, be very careful that 
oscillation is not set up by virtue of the change in capacity 
which has taken place between the plate and grid lead, 
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The general process which is followed in aligning inter- 
mediate frequency amplifiers with the cathode-ray equip- 
ment follows: 

(1)—Feed the sweeping input of proper frequency into 
the grid of the last if tube shown at point 1 on 
the Figure 11 and align the last if transformer. 
The detailed method of alignment follows in con- 
nection with another diagram. 


(2)—Shift the receiver tuning condenser to see that the 
curve is not affected by signals generated or picked 
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Figure 11—Connections of Oscillograph 


up in the rf or oscillator part of the receiver. 
(This is sometimes caused by strong local signals 
or harmonics of the signal generator, which get to 
the grid of the first detector tube and beat with 
the oscillator, or with harmonics of the oscillator 
frequency.) An alternative method is to stop the 
oscillator of the receiver from oscillating by short- 
circuiting its grid coil or plate coil, or other obvious 
means. 


(3)—Change the external input to the grid of the next 
previous tube and align the second from the last 
i-f transformer. 


(4)—Change the input to the grid of the next previous 
tube (if there are three if transformers) and align 
the first i-f transformer. 


(5)—AVC circuits may be made ineffective if desired, 
but in general, the sweeping of the input frequency 
takes place so fast (26 revolutions per second) that 
AVC action does not affect alignment. 


Refer to Figure 12, the uppermost diagram. The capacity 
of the sweep condenser changes from minimum to maxi- 
mum and back to minimum again in one revolution of the 
condenser shaft, and of course the impressed frequency 
would likewise change from minimum to maximum and 
back to minimum. (When the capacity is minimum, the 
frequency is maximum so that the variation of the fre- 
quency is in the reverse order to the variation in capacity 
of the sweep condenser. This is immaterial in the follow- 
ing discussion.) 

On the next line is seen the voltage which will be im- 
pressed on the vertical plates of the cathode-ray tube, which 
is recognized as the rectified current output of the i-f ampli- 
fier, discussed in a previous diagram. If the i-f coils are to 
be aligned in the center of the sweep, then they are in 
alignment at the center of the increasing sweep and again 
in the center of the decreasing sweep which operation gives 
two waves for each revolution of the sweep condenser. 


Of course, it is possible to show these two waves on the 
oscillograph screen, but as a rule, better results are obtained 
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by using but one loop and enlarging the other so as to bet- 
ter study its configuration. 


On the third line of the diagram there is shown the saw- 
tooth voltage which causes the horizontal swing of the 
beam. The frequency of the saw-tooth is twice that of the 
frequency of revolution of the sweep condenser. In most 
methods of i-f alignment, the ray of the cathode-ray tube 
is cut off every other cycle by biasing the control grid of 
the cathode-ray tube during this period (or by other means) 
so that for the first half-revolution, a wave is generated as 
shown on the left of the fourth line of the diagram; for the 
second half-revolution the screen is blank; for the third 
half-revolution the curve is again identical with the first 
and so on. The curve re-appearing every half-revolution 
will, of course, appear on the screen as a stationary curve 
and by its shape one can tell whether or not the alignment 
is correct. 

The vertical line seen on the screen can be drawn by the 
operator in preparation for alignment to make sure that 
when the coils are finally adjusted they are aligned to the 
proper frequency. This should be done by disconnecting 
the sweep condenser, adjusting the oscillator to the proper 
i-f frequency and peaking the if coils for maximum output. 
Then the sweep condenser should be reconnected and the 
setting of the input frequency adjusted so that the highest 
peak lies on a vertical line drawn approximately in the cen- 
ter of the sweep. The receiver should then be trimmed so 
the curve is centered on this line and is exactly alike on the 
two sides. 


The method just described, which is “usual method”, is 
not the method recommended for use with this equipment 
and no provision has been made for using same. 


The method used in the RCA Victor factory and for 
which this equipment is designed, may properly be called 
the reverse sweep method. 
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SHOWN ON SCREEN 


At the top of the Figure 13 is shown the curve which 
represents the capacity of the sweep condenser and at the 
same time the frequency of the input signal. 


On the next line, is represented the output of the de- 
tector which is impressed on the vertical plates of the 
cathode-ray oscillograph as an asymmetrical wave. That is, 
a wave in which the leading side differs from the trailing 
side. Wave “A” will be produced when the frequency is 
increasing; wave “B” will be formed when the input fre- 
quency is decreasing and the next revolution of the sweep 


condensers these two waves are repeated, etc. Wave “B” 
is dotted so that it can be more clearly distinguished from 
wave “A” in the lower diagrams. On the third line is illus- 
trated the saw-tooth voltage which produces a horizontal 
swing for each half-revolution of the sweep. 

In the reverse sweep method the ray is not extinguished, 
as in the “usual method”, but the increasing and decreasing 
curves are thrown on the screen one on top of the other. 

In aligning a receiver by the reverse image method, the 
r f unmodulated oscillator must be adjusted so that the fre- 
quency is correct at the middle of the sweep. The trimmers 
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Figure 13—Alignment Curves (Reversed Image) 


are then to be turned until the two curves exactly coincide 
throughout. The fact that the two curves have their cen- 
ters coincident indicates that the transformer is tuned to 
the middle of the sweep (and are therefore on frequency) 
and the fact that the sides coincide shows that the trans- 
former curve is the same on both sides of this point. 

The fourth line of Figure 13 shows typical curves when 
the coil is neither properly tuned nor adjusted to the right 
frequency. The fifth line shows the curves when they are 
peaked at the right frequency but are not properly ad- 
justed to accept both side-bands equally, ie., they are 
asymmetrical. 

The lowest line shows the curves “A” and “B” exactly 
coinciding and therefore symmetrical and on frequency. 

In preparing for alignment using the reverse sweep 
method, the same procedure is to be followed as in pre- 
paring for the single sweep or “usual method”. 


(1)—Pull the plug extending from the sweep condenser 
to the rf oscillator. Set the oscillator on the proper 
i-f frequency and arrange it for audio modulation. 


(2)—Adjust the if amplifier for maximum output; ie., 
peak it as much as possible. 


(3)—Readjust the rf oscillator to remove the audio 
modulation. Impress the sweep frequency. Adjust 
the frequency of the rf oscillator until the for- 
ward and reverse waves show on the screen of the 
oscillograph. The highest point of wave “A” will 
be at the frequency for which alignment is to be 
made and will occur on the point of the increasing 
sweep at which the sweep frequency is exactly that 
for which the i-f is to be aligned. The highest 
point on wave “B” will be at the if frequency for 
which the coil is to be aligned and occurs when 
the downward sweeping frequency comes at the 
right point. 
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(4)—Adjust the frequency of the external rf oscillator 
(raise the frequency) until the highest point of 
these two waves coincide. The highest point of 
wave “A” will then lie exactly in the middle of 
the upward sweep and the highest point of wave 
“B” will lie exactly in the middle of the down- 
ward sweep. (Perhaps the best way of showing 
this is to consider that the position of minimum 
capacity is the zero degree position; the position of 
average Capacity, the ninety degree position; the 
position of maximum capacity, the 180 degree po- 
sition; the position of average capacity in the de- 
creasing side as the 270 position and the return to 
minimum capacity as the 360 or zero degree posi- 
tion. If the sweeping frequency passes through 
the alignment frequency at the 80 degree position, 
it will of necessity pass through the same point in 
the 280 degree position, hence peak “A” will lie 
a little to the left of the center of the horizontal 
beam movement and point “B” will lie a little to the 
right of the center of the horizontal beam move- 
ment. Only when the peaks come at the 90 and 
270 degree positions can each peak lie on the cen- 
ter of the horizontal movement and only then can 
they coincide.) The adjustment of the rf oscil- 
lator, to make the highest point of wave “A” and 
wave “B” coincide, corrects the oscillator setting 
to compensate for the added capacity of the cable 
and half of the sweep condenser capacity. This 
new position of the r-f oscillator dial can be read 
and recorded for future use so as to make unneces- 
sary this calibration when future alignment is to 
be made using this same higher frequency. After 
the highest point of the two waves has been made 
to coincide, adjust the primary and secondary trim- 
mers on the if coils until the two curves coincide 
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Figure 14—Typical I-F Curves 


throughout their entire length. When this occurs, 
the coil is symmetrical with respect to the if. so that 
it does not favor one side band nor part of one 
side band more than it does the corresponding part 
of the other, and it is adjusted to the proper 
frequency. 


The advantages of the reverse sweep method over the 
“usual method” are: 


(1)—Avoids the necessity for extinguishing the ray on 
alternate half cycles. 


(2)—Avoids the necessity of marking a line on the 
screen for vertical reference. 

(3)—The possibility of error in aligning on frequency 
is reduced by more than one-half, since the separa- 
tion between the two waves will be twice the dis- 
placement of one of the waves. 


(4)—Distortion following detection (because of. passing 
the signal through a transformer or condenser) 
does not cause error, since this distortion will occur 
on the right, or on the left, of both waves and 
proper alignment will be had, following the normal 
procedure of making the two curves coincide 
throughout. 


(5)—The superposition of the right and left sides makes 
symmetrical adjustments easy and accurate. 


In Figure 14 is shown three curves used in i-f trans- 
formers when properly aligned. The shape of these curves 
is very closely interconnected with the audio frequency 
characteristic of the audio end of the receiver and any 
change in the shape of the curve will change the audio 
frequency response. For example, in the sharply peaked 
curve at the left, a considerable cutting of side bands occurs 
with corresponding reduction in high frequency response, 
which would be compensated by a corresponding rise in 
the audio response of the amplifier. 


Correspondingly, the flat-ttop wave shown in the center 
requires a different audio frequency characteristic and the 
double peak curve which results from overcoupling has a 
still different audio frequency response curve. 
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Figure 15—Typical Wave Shape 


Below these three normal curves, there is a curve which 
obtains if one of the trimmers on the transformer was 
turned slightly. These indicate the necessity for great care, 
not only in getting the i-f transformer onto the proper fre- 
quency, but also in getting it to have the proper wave shape. 

The determining of the width of the band which will be 
passed by an intermediate frequency amplifier is somewhat 
complicated until the constants of the apparatus are deter- 
mined for the particular frequency in question, after which 
the determination of band width is comparatively easy. In 
outlining the procedure to be followed it is assumed that 
the particular intermediate frequency amplifier in question 
is aligned at 460 kc. and that the r-f oscillator is adjusted 
so that this frequency is in the middle of the sweep. 


First determine the frequency of the r-f oscillator when 
the sweep condenser is in the minimum capacity position. 
This is done by setting the capacity of the sweep condenser 
at its minimum and adjusting the r-f oscillator so as to have 
it audio-modulated and feeding this signal into a receiver 
which is in reasonably good calibration. Tune the receiver 
to the fundamental, or to a harmonic of the modulated r-f 
signal and from the dial setting, record the frequency of 
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Figure 16—Connection for R-F Alignment 


the input signal and calculate the fundamental frequency. 
Next, determine the frequency with the sweep condenser 
in the maximum capacity position. To do this tune the 
receiver harmonics of the r-f signal and calculate the funda- 
mental frequency. Then subtract the minimum from the 
maximum capacity to obtain the total “range of sweep” in 
kilocycles. 


This “range of sweep” is a constant for the particular r-f 
oscillator and sweep condenser at the r-f oscillator dial set- 
ting used. When this is known, the calculation of band 
width is very simple. 


Figure 15 illustrates the wave as it will appear when 
symmetrical and on frequency, the length of line “B” is 
proportional to the range of sweep and if this range of 
sweep is 60 kc, band “A” will be 10 kc wide if the distance 
“A” were 1/6 as long as distance “B”. The formula as 
shown on the diagram is: “band width” equals “A” divided 
by “B” times the “range of sweep”. 


R-F ALIGNMENT 


The equipment and connections for making an r-f align- 
ment using cathode-ray equipment is almost identical with 
that for making an i-f alignment, except, of course, in this 
case the r-f oscillator is fed into the antenna rather than 
onto the grid of the if amplifier tube. The output is again 
taken off the second detector. Figure 16 shows the neces- 
sary connections. 


The procedure to be followed is: 


(1)—Adjust the r-f oscillator so that the frequency in 
the middle of the sweep is exactly that to which 
the r-f is to be aligned and calibrated. 


(2)—Set the dial at the proper point. 
(3)—Feed the sweeping signal into the antenna. 


(4)—Adjust the receiver oscillator trimmer until the for- 
ward and reverse curves coincide as well as possible. 
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(5)—Adjust the r-f trimmers until the curves coincide 
throughout. (It may be necessary to slightly re- 
adjust the receiver oscillator and again adjust the 
rf trimmers to get maximum coincidence.) 


In order to determine the proper setting of the dial of 
the r-f oscillator to give the proper frequency when the 
sweep Capacity is exactly in the middle of its range pro- 
ceed as follows: 


(1)—Set the dial on the receiver to the point at which 
it is to be aligned. 


(2)—Feed an audio-modulated signal of the single proper 
frequency (not sweeping) into the receiver and 
adjust the oscillator and the r-f coils to maximum 
possible output. 


(3)—Then feed an unmodulated r-f frequency into the 
receiver and adjust the external oscillator until two 
curves show on the screen and until they coincide 
at their highest points. Record the setting of the 
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r-f oscillator so that this (the above) procedure 
will not have to be repeated the next time an rf 
amplifier is to be aligned at this frequency. 


CONCLUSION 


No mention is made in this discussion of the application 
of model TMV-122B oscillograph, which is perhaps the 
most valuable use it can have. By the use of cathode-ray 
equipment, knowledge of electrical apparatus and electrical 
circuits can be made much more real and conclusive. When- 
ever there is something which is not understood thoroughly, 
one will find that the oscillograph, by giving the picture of 
the otherwise invisible electric current, is an invaluable aid. 
There is no place where one can invest his money with a 
greater security or a greater percentage of profit than in 
increasing his own knowledge and ability. From this angle, 
a flexible cathode-ray equipment opens advantages which 
previously have been denied to any but the greatest of our 
laboratories. 


Instructions 23341 


Type TMV-128-A Frequency Modulator 


INTRODUCTION 


The Type TMV-128-A Frequency Modulator is a 
device for use with a test oscillator (such as the 
TMV-97-C or similar) to “sweep” the oscillator fre- 
quency and at the same time provide a voltage for 
synchronizing the timing axis of a cathode-ray oscil- 
lograph (such as the TMYV-122-B) with the position 
of the sweep condenser. It consists of a driving motor 
coupled to a sweep condenser and an impulse gen- 
erator. Two ranges of sweep capacity are provided, 
as listed below, and a cable trel with plugs at each 
end is furnished for connection to the test oscillator. 
The unit operates entirely from a 110/120 volt, 50/60 
cycle a-c supply. 


INSTALLATION 


Figure 1 shows the interconnections of the Fre- 
quency Modulator with the TM V-97-C Test Oscillator 
and Cathode-Ray Oscillograph, Type TMV-122-B. 
This arrangement is commonly used for making r-f 
and i-f alignment of a radio receiver. For other ap- 
plications, this set up may be modified according to 
the requirements of the particular case. 


OPERATION 


When the units are properly interconnected, select 
the ‘Hi’ or “Lo”’ position of the range switch accord- 
ing to the percentage sweep desired (see the curve on 
the back of this sheet), and turn the motor “‘On.” 
When through operating, turn the motor switch to 
the “Off” position. 


MAINTENANCE AND SERVICE 


Specifications 
Power Supply Voltage and Freq.. . 110/120 Volts, 50/60 Cycles 
Power Consumption. .../:). 6 jcc. as sailed dele yar 3 25 Watts 
Drive Motor............ Shaded Pole-Induction; 1/200 HP. 
Drive. Motor Speed ia 35).)05) abo os ee ai eee 1550 R.P.M. 
High Range—25 to 70 Mmfd. 


Sweep Condenser Capacitance { Low Range—15 to 37 Mmfd 


Connection Cable Capacitance................... 40 Mmfd. 
Impulse Generator Output....................0.. 1.5 Volts 
Height, 814 Inches 
Over All Dimensions.................. Width, 934 Inches 
Depth, 41% Inches 
Weights suiie ton Uptice cite contin aaitet cen eeD Soe Omnds 


Bearing Lubrication 


The small induction drive motor has oil holes at 
each of its waste-packed bearings. Light engine oil 
should be used at these points. A ball-bearing sup- 
port is used at the impulse generator. It is packed 
with “‘vaseline,”’ which should be replenished after 
every 100 hours of operation. 


Sweep Condenser 
This element of the assembly consists of two con- 
ventional type rotary condensers, each having a 
single rotor plate attached to a revolving shaft. The 
stators are wired so that one remains connected at 
all times and a switch is used to parallel the two in 
order to increase the range of sweep. 
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The rotor plates should be exactly centered between 
the stator plates when the mechanism is operating at 
its normal] speed (1550 r.p.m.). If the plates change 
their relation, they should be re-centered by adjusting 
the drive shaft in the coupling, or shifting the rotor 
plates on the shaft. The line-up of the rotor plates 
in respect to the armature of the impulse generator is 
important in that it governs the synchronization of 
the system. The proper adjustment is obtained when 
the two rotor plates are either at maximum or mini- 
mum capacitance, and the armature sets horizontal 
(air gap minimum). A slight shift may be necessary 
to center the resonance curve on the screen of the 
TMV-122-B. 

Impulse Generator 

A small induction generator is used to furnish 
means of controlling the frequency of the “Saw Tooth 
Oscillator” of the Oscillograph. It is necessary to 
maintain a definite polarity on the output connec- 
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tions of this generator. The horse-shoe magnet should 
therefore be replaced as originally installed, if it has 
been removed for repair or service. It is also impor- 
tant to retain the original relation of the coils. Correct 
polarity exists when a positive swing is obtained on a 
200 microampere d-c meter with its plus terminal con- 
nected to “high,” and the mechanism rotated by hand 
in such a direction as to cause a decrease in air gap. 


Mechanical Alignment 


The drive motor, sweep condenser and impulse 
generator must be in correct physical relations to 
each other, inasmuch as they all rotate on the same 
shaft. The motor mounting screws are arranged to 
permit small lateral adjustments of the motor posi- 
tion. Both the stator and rotor plates of the sweep 
condenser may be adjusted to obtain the correct 
centering alignment. End-play of the shaft should be 
kept at a minimum without affecting the freedom of 
rotation. 

Brush Connection 


The point of contact between the revolving shaft 
and the brush of the sweep condenser circuit should 
be kept clean at all times. No oil or dirt should be 
allowed to accumulate. Poor contact is evidenced 
by ragged wave form on the oscillographic image. 
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REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DESCRIPTION i DESCRIPTION 


FREQUENCY MODULATOR Coupling—Motor couplin 
(TMV-128-A) Escutcheon—Off-On switch escutcheon 
"eet Escutcheon—High-Low switch escutcheon. . . 


Brush—Grounding brush—Package of 5 é Jack (J1) 


Cable—Connector cable with two plugs Be bie cue (M1) 


Case—Case complete—Less binding posts, Post—Binding post engraved ““High”—“Low” 
jack, switches and chassis Switch —Toggle switch (Sl, $2) — Off-On, 
Coil—Impulse coil (L1, L2) : High-Low—Less escutcheon 


[°} 230” HIGH 
10-120v. 
50-60~ 
230 LOW 


fay s J L-2 
Hi-Lo SWEEP 
CAPACITOR 
SWITCH = “Other 


HI-LO 
Switen SWATCH 


Figure 3—Schematic and Wiring Diagrams, Type TMV -128- A Frequency Modulator 
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Instructions 23340 


Test Oscillator Conversion Kit 
Type TMV-131-A 


For Use on Oscillator, Type TMV-97-A or B 


(Read Carefully before making changes) 


—INTRODUCTION— 


_ This kit is for the purpose of extending the use of 
the Full Range Oscillator, TMV-97-A or B, to permit 
the alignment of radio and intermediate frequency 
stages of a receiver by means of the Cathode Ray 
Oscillograph, TMV-122-B. This is accomplished 
through the use of the Frequency Modulator, TMV- 
128-A, which sweeps the oscillator output frequency 
over a definite range when plugged into the jack on 
the front panel of the modified oscillator. 


The kit includes: 
Shielded Coil Assembly with Mounting Unit. 
Attenuator High-Low Output Switch and 
Escutcheon. 
Modulation Switch and Escutcheon. 
Range Switch Escutcheon. 
Sweep Capacitor Jack. 


The controls on the front panel will now comprise 
the “On-Off” switch for the oscillator, the ““Mod-Off” 
switch for the modulator tube and the “Hi-Lo” 
switch for attenuation of oscillator signal, all of 
which are toggle type. There is also a new range 
switch plate, a jack for plugging in the frequency 
modulator, and a new dial scale. 


In addition to the greater field of utility for the 
oscillator the performance is considerably improved 
by the complete shielding of the coils. The converted 
unit operates with a maximum output increased to 
0.1 volts (r.m.s.). The attenuator switch provides a 
stage of attenuation of 100 to 1 in addition to the 
variable attenuation provided by the output control. 


Dial Scale. The minimum signal with the attenuation switch on 
Two Resistors, one 220,000 ohms and one 2200 **Lo” and the output control on zero will be less than 
ohms. 20 microvolts at any frequency setting within the 
Nut 34-32. range of the instrument. 
—REMODELLING— 


Note — Keep the variable capacitor (C-3, Figure 2) closed while making changes, to prevent bending or 


damaging the plates. 


Dismantling 


1. Take out the front panel, complete with the 
chassis and batteries, from the case and remove the 
tubes and batteries from the chassis. 


2. Disconnect the chassis and remove it and all 
- other parts and connections from the back and front 
of the panel leaving the panel stripped. 


3. Remove the coils and their connectors and wires 
and also the antenna capacitors, C-1 and C-2 (see 
TMV-97-A or B diagram), from the chassis. 


4. Take dial apart by removing the knob and ex- 
tracting the pin in the shaft, thus releasing the spiral 
spring and freeing the plate. ‘The center hub cap will 
have been taken off and the set screw loosened in 
dismantling the front panel. Remove the old paper 
scale from the dial plate. 


Re-Assembly 


1. Clean the back of the front panel with coarse 
sandpaper at the points where contact is made with 
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the coil assembly, output control, phone jack, dial 
contact spring and ground binding post, thus assuring 
good electrical connections to the panel at these points. 


2. Tear off the template, attached to this booklet, 
and cut out along the boundary lines. Place on the 
back of the front panel and mark for drilling. Drill 
holes in accordance with instructions on template. 
The holes for the new and old output controls and 
range switches run together, making it advisable to 
file rather than drill the new holes. 


3. Mount in sequence the following parts on the 
front panel, in accordance with the wiring diagram, 
Figure 2. 


(a) Modulation Switch and Plate (Mod-Off)—S-5. 
(b) Attenuation Switch and Plate (Hi-Lo)—S-6. 
(c) Output Control, Plate and Knob. 

(d) Antenna and Ground Binding Posts. 

(e) Coil Unit, Range Switch Plate and Knob. 

(f) Sweep Capacitor Jack. 


4, Cut out the new dial scale accurately around 
the outer and inner circles and carefully attach in 


———— 


place centrally on the dial plate using gasket cement, 
shellac or an equivalent binder. Reassemble the dial. 


5. Attach the chassis to the front panel and mount 
the Power Switch and Plate (On-Off), S-4, in position. 


6. Solder the resistors R-4 and R-5 (Figures 2 and 3) 
in place at the Attenuator Switch and make the 
necessary connections and grounds in accordance 
with the diagrams (Figures 1, 2 and 3). New wiring 
is shown in heavy lines on the General Wiring Dia- 
gram (Figure 2). The shielded lead from the coil 
assembly should pass below the shaft of the tuning 
capacitor (C-3). The lead to the jack should be 
ee covered bus wire. The lead from S-6 to R-1 
if shielded will give improved performance. The 


SOLDER TO CAN 


BUS 


BLUE 


shielding should be soldered to case of R-1 and to 
ound binding post. All other additional wiring 
should be done with flexible hook-up wire. 


7. Mount the dial assembly in place on the front 
pee leaving the hub screw untightened. Set the 
ial scale by turning the knob until the indicator 
line at the outer circle coincides with the hairline on 
the transparent window. Set the variable capacitor 
(C-3) by hand to its closed position of maximum 
capacity. Check alignment, tighten up dial hub set 
screw, making sure that the movable part of the 
tuning capacitor revolves freely. Replace hub cover. 


8. Replace the tubes and batteries and assemble 
the unit in the outer case. 


DOTTED LINES INDICATE CONNECTIONS TO BOTTOM TERMINALS 


GRO 
© TERMINAL 


DIAGRAM OF COIL 
CONNECTIONS 


Figure 1—Coil and Switch Assembly 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DESCRIPTION 


Base — Coil mounting base — Complete — 
With bushings and terminal 


Capacitor—.025 mfd. capacitor (C7) 
Coil—Oscillator coil (Ll, L2, L3, L4, L5).... 
Coil—Oscillator coil (L6, L7, L8, L9, L10)... 


Shielded coil assembly—Complete with 
mounting unit 


Dial—Tuning condenser drive dial scale 


DESCRIPTION 


Resistor — 2,200 ohms — Carbon type — 
% watt (R4)—Package of 5 


Resistor—220,000 ohms—Carbon type—% 
watt (R5)—Package of 5 


Scale—Attenuator switch dial scale 
Scale—Modulator switch dial scale 
Scale—Range switch dial scale 
Shield—Coil assembly shield (top) 
Shield—Coil assembly shield (bottom) 


Switch—Range switch—Less coil, mounting 
base (Sl, S2, S3 


Switch—Single pole, double throw, toggle 
switch (S5, S6) 


*FOR REPLACEMENT PURPOSES ONLY—ITEM TO BE REPLACED MUST BE RETURNED WITH ORDER. 
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Figure 2—General Wiring Diagram 
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UNIVERSAL A. C. BRIDGE 
TYPE TMV-132A 


INTRODUCTION 


These instructions cover the operation, mainte- 
nance, and servicing of the Type TMV-132A Uni- 
versal A.C. Bridge, a self-contained, portable, a-c 
operated instrument. This Universal Bridge consists 
of a variable-ratioarm Wheatstone Bridge having 
three standards each of inductance, capacity and re- 
sistance. A vacuum tube 1,000-cycle oscillator and a 
two-stage amplifier, together with their power supply, 
make up the major part of the equipment. The only 
additional equipment required is a “null” indicator 
for which the usual high impedance headphones 
sufice. Power is obtained from a 110- to 120-volt, 25- 
to 60-cycle supply. 

Referring to Figure 1, two terminal posts in the 
upper left-hand corner, marked “X,” are the points 
to which the component to be measured is connected. 
Beneath are the two phasing controls, used for balanc- 
ing out the resistance component always present in 
inductors or capacitors. The upper control graduated 
from 1 to 100 is for coarse adjustment. The lower 
control, graduated from 1 to 10, is used when fine 
adjustment is required. The control, “Capacitly 
Balance for Resistance, 1OOM-1 Meg.,” in the lower 
right-hand corner is a phasing control necessary for 
obtaining balance in this range. Above this phasing 
control is the “Range” selector switch, which deter- 
mines the type and range of measurement, i. e., 
whether it is resistance, capacity or inductance, and 
in conjunction with the “Low-High” switch, the 
bracket of measurement is indicated. The main dial, 
(calibrated from 1 to 10) located in the center of the 
panel, is used for obtaining balance on all measure- 
ments. The switch marked “R in X Arm” and “R 
in Std. Arm” shifts the “phase” controls from the 
“X” arm to the “Std.”,arm of the bridge. 


OPERATION 


With the phones plugged in and with no external 
connections to the “X” terminals, make the 110-volt 
connection to the line and turn the “110-Volt A.C.” 
switch “ON.” After a short interval, during which 
the tubes are warming up, a 1,000-cycle tone will be 
heard in the phones. The bridge is now ready for 
operation. 


Caution: Do not connect the case or any part 
of this instrument to ground. The unknown unit 
being measured must not be grounded. This is 
necessary for the protection, operation and ac- 
curacy of this bridge. 


o3l 


The unit to be measured may now be connected 
to the binding posts marked “X” with its low terminal 
connected to the “X” terminal to the left. By low 
terminal it is meant that terminal nearest ground 
potential. The bridge may now be balanced (see 
specific instruction under Resistance, Capacity and 
Inductance measurements). Remember that the bal- 
ance is indicated by minimum 1,000-cycle tone in 
the headphones. When this condition exists, the 
second harmonic, 2,000 cycles, often becomes quite 
loud in the phones. This, however, does not indicate 
an unbalance. The 1,000-cycle tone is always the 
tone to adjust to a minimum. 

If it is found impossible to obtain a null point on 
the bridge, the unit under test is either defective or 
outside the range of the bridge. Note, however, that 
it is impossible to measure with the bridge the resist- 
ance of an inductor. This does not indicate a faulty 
inductor or bridge, but is simply a characteristic of 
this type bridge circuit. 


RESISTANCE MEASUREMENTS 


Connect the resistance to be measured to the bind- 
ing posts marked “X.” The low side of the resistor 
should be connected to the terminal to the left. The 
two phasing controls should be set so that each is at 
its counterclockwise position, since they are not used 
in resistance measurements. More conveniently, they 
may be cut out of the circuit by throwing the phasing 
toggle switch to the down, “R in Std. Arm” position. 
Now select the lowest resistance scale. This is done 
by throwing the range toggle switch to “Low” and 
by turning the Range Switch to the first resistance 
position (1-10 ohm). Now turn the large centrally 
located knob so that the pointer moves over the main 
scale from 1 to 10. If the resistance we have selected 
to measure lies anywhere between 1 and 10 ohms, a 
null point (balance) will occur and moving the 
pointer in either direction will increase the signal 
in the phones. If the null point is exactly at 5 on the 
scale, the resistance of the unknown is 5 ohms. If it 
occurs between 5 and 6 and exactly on the first small 
division to the right of 5, the resistance is 5.1 ohms. 
If no null point is found on this scale, throw the 
toggle switch to “High.” The main scale now reads 
from 10 to 100 ohms. If still no null point is found, 
set the toggle switch on “Low” again and move the 
Range Switch one position to the right, so that just 
under ohms we read 100-1M. Since M represents 
1,000, the scale now reads 100 to 1,000 ohms. In a 
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Figure 1. Universal A. C. Bridge 


like manner, by throwing the toggle switch to “High” 
the main scale becomes 1M to 10M; that is 1,000 to 
10,000 ohms. On this latter scale, a null point at 5 
means that the unknown resistance is 5,000 ohms. If 
it is known before-hand that the resistance is some- 
where between 1,000 and 10,000 ohms, then the 
range switch and “Low-High” switch are set to select 
this range and the resistance reading obtained from 
the main scale after locating the null point. With this 
control set at approximately mid scale obtain an 
initial resistance balance. Then vary the capacitor for 
a null point. A slight readjustment of the resistance 
balance may be necessary for the minimum null 
point. 


CAPACITY MEASUREMENTS 


Set the bar pointer knob so that it is pointing to 
MMFarads, which is an abbreviation for the familiar 
micro-micro-farads. Set the toggle switch to “Low” so 
that the range we are using is “below 100.” Now 
move the pointer over the main scale and at some- 
where near 30 (scale division 3) a null point will be 
found. This is the balance point with no capacity 
across the “X” terminals. For convenience, we will 
refer to this reading as the capacity constant “K.” 
Now if a small capacity is connected across the “X” 
terminals, say 20 MMFarads, a new null point will 
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be found at the capacity constant reading plus 20. 
Therefore when making measurements with the range 
switch in the lowest capacity position, the null point 
is found, the scale is read and then “K” is subtracted 
from this reading. For illustration, if “K” is 28 
MMFarads, and with the unknown connected, the 
reading is 90, then the value of this unknown is 90-28 
or 62 MMFarads. 


At this point the two variable resistor phasing con- 
trols should be considered. For the very small ca- 
pacitors treated above, their setting does not affect 
the null point appreciably. The reason for the inclu- 
sion of these controls in this bridge is that all capa- 
citors and inductances have some resistance. The 
amount of this resistance is an indication of power 
loss. Ordinarily we are not interested in exact power 
loss, but in order to secure a null point the effect of 
this resistance must be balanced out. 


To continue with capacity measurements, leaving 
the range switch (pointer) at MMFarad, throw the 
toggle switch to “High.” The scale is now from 100 
to 1,000 MMFarad. In this range, the phasing con- 
trols have more effect on the null point. Set the phas- 
ing controls at their minimum positions and with the 
main control secure a tentative null reading. Then 
increase the upper (coarse) control to see if the sig- 
nal increases or decreases. If the signal decreases, 
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adjust the phasing control for a minimum signal. 
Then readjust the main control for minimum. The 
true null point is obtained by successive adjustments 
as outlined above. 

If increasing the phasing control causes an increase 
in signal instead of a decrease, then the toggle switch 
to the right of the lower control should be thrown 
to the opposite positton and successive adjustments 
made until the null point is obtained. In this capa- 
city range (100 to 1,000 MMFds.) the lower (fine) 
phasing control will have little effect. In this range 
also the capacity constant “K” is subtracted from the 
null point reading. If the null is at 500 MMFd. and 
“K” is 30, then the true capacity is 500 minus 30 
equals 470 MMFd. For all higher capacity ranges, 
this correction need not be made as it will be a 
negligible portion of the capacity. 


INDUCTANCE MEASUREMENTS 


Connect the inductance to be measured to the “X 
terminals and with its low side connected to the left 
terminal, a preliminary null point is obtained on the 
main scale. Then the phasing controls should be ad- 
justed to reduce the signal in the phones to a new 
low point. Successive adjustments of the main con- 
trol and phasing controls should be made until the 
lowest signal can be obtained. The inductance is read 
directly from the main scale. For illustration, suppose 
the Range Switch is set to “millihenry,” the range 
toggle switch is on “Low” and the main scale reads 
6, then the inductance is 6 millihenries. The setting 
of the phasing controls is not taken into consideration 
at all. The two phasing controls are in series and in 
measuring inductance it will usually be necessary to 
find the resistance component balance roughly on the 
“coarse” control and then adjust the “fine” control 
for the final balance. Facility in successively manipu- 
lating the phase control and ratio comes readily with 
practice. On the lowest inductance scales, the resist- 
ance balance is quite critical and some care will be 
required to secure the correct null point. This same 
care is necessary with a laboratory bridge as well. 


RANGE AND APPLICATIONS 


” 


Capacity 

The capacity range of this instrument is from 10 
MMFarads to 10 MFarads, a range of 1,000,000 to 1. 
Capacity between leads, capacity from wiring to 
ground, the minimum and maximum of tuning con- 
densers can be found readily, as well as the higher 
values of capacity of by-pass capacitors, etc. Electro- 
lytic condensers may be measured up to values of 10 
microfarads. For accurate measurements, the electro- 
lytic condenser should be formed from three to five 
minutes by the application of rated voltage of the 
proper polarity. 


Inductance 

The inductance range is from 100 Microhenries to 
10 Henries, a range of 100,000 to 1. In general, the 
inductance of the windings of the audio transformer 
cannot be measured, due to their high values. How- 
ever, this type of measurement is not generally made 
by bridge measurements. Due to the iron cores, the 
inductance is not constant and a satisfactory balance 
cannot usually be obtained. 


Resistance 


The resistance range is from 1 ohm to 1 megohm. 
Above 100,000 ohms, the capacity to ground of the 
bridge arms must be balanced out to obtain a sharp 
null point. The control directly below the range 
switch is for this purpose and functions in that range 
only. 

The greater part of the values of resistance, in- 
ductance and capacity used in communication engi- 
neering can be measured very satisfactorily. Testing, 
servicing and development is practically impossible 
unless the quantities used are known. 


Figure 2. Range Scale 


Circuit Description 


Bridge Elements 

A simplified a-c Wheatstone Bridge is shown in 
Figure 3 to illustrate the principles of measurement 
involved, whereby, the value of an unknown resist- 
ance, capacitance, or inductance may be measured by 
comparison with a known standard resistance, capaci- 
tance, or inductance. This diagram shows an im- 
pedance network into which an unknown “X” may 
be connected in series with a known “Standard,” a 
variable ratio arm ““A,” and a fixed arm “B.” An a-c 
voltage of 1,000 cycles is connected across the bridge 
elements between points C and D. An indicating de- 
vice (headphones) is connected between points E 
and F to detect balance. Such a balance is indicated 
when a minimum signal is heard in the headphones, 
thus indicating that the ratio of arm “A” to arm “B” 
is identical to the ratio of the unknown “X” to the 
“Standard.” By calibrating arm “A,” the value of 
the unknown may be read direct. By properly choos- 
ing the values of the standards, the various ranges 
may be made multiples of the basic range of 1 to 10. 

In the schematic circuit of the TMV-132-A Bridge 
shown by Figure 4, the 1,000-cycle energy is de- 
livered to the bridge elements through the trans- 
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former (T-1) which is balanced capacitively to 
ground. This transformer isolates the bridge elements 
from the auxiliary equipment; that is, the power 
supply and oscillator, and insures the desired capacity- 
to-ground of the “known” and “standard” arms of 
the bridge. 

The differential voltage, which indicates unbalance, 
is fed from the bridge elements through condenser 
(C-4) to the pentode-grid of the RCA-6F7 Radiotron. 
This unbalance-voltage is amplified in both sections 
of the tube and then made audible by headphones 
connected to the secondary of the output transformer 
(T-3), the primary of which is connected in the plate 
circuit of the triode section. 

Three standards each of inductance, capacitance, and 
resistance contained in the bridge elements are so 
arranged as to be selected by the Range switch (S-1). 
Two ranges for each standard are obtained by means 
of the High-Low switch (S-4). 

Arm “A” is the Main Linear Control (R-6) cali- 
brated over a range of from 1,000 to 10,000 ohms. 
Arm “B” is 10,000 ohms (R-8) for the “low” posi- 
tion of the High-Low switch, and 1,000 ohms (R-7) 
for the “high” position of the High-Low switch. This 
arrangement, for a given standard, gives ratios of 
0.1-to-l for the “low” position and 1-to-10 for the 
“high” position. An overall range for one standard 
is, therefore, 1-to-100. By this arrangement, the ratio 
of the bridge arm is never greater than 10, thus pre- 
serving sensitivity. 

For inductance and resistance measurements, 
the “X” arm is the unknown element being measured, 
and “standard” is the internal standard selectable by 
the Range switch (S-!). Then, the ratio of the un- 
known resistance or inductance is to the standard re- 
sistance or inductance as arm “A” is to arm “B.” 
The two phasing controls, (R-5) and (R-4) can be 


placed in either the “X” arm or “standard” arm by 
means of the “R in X Arm—R in Std. Arm” ‘switch 
(S-3). The two rear sections of the Range switch act 
as a double pole-double throw switch to reverse arms 
“X” and “standard” for capacity measurewents, 
since the reactance of a condenser decreases as its 
value increases. This permits use of the same linear 
scale for all measurements. 


Oscillator 


The oscillator which supplies the 1,000-cycle 
energy to the bridge elements consists of an RCA-76 
and transformer (T-2). The grid winding of the 
transformer is tuned to 1,000 cycles by condensers 
(C-7) and (C-16). Self bias is obtained by the grid 
leak-condenser combination (R-13) and (C-5). A sep- 
arate winding is provided to feed the energy to the 
bridge elements through transformer (T-1). 
Amplifier 

An RCA-6F7 Triode-Pentode Radiotron is used as 
a two-stage amplifier to provide adequate 1,000-cycle 
energy to the headphones for detecting balance. The 
signal from the bridge elements is amplified in the 
pentode section and then fed to the triode section - 
through condenser (C-12) The plate impedance of 
the. pentode section is tuned to 1,000 cycles by (L-4) 
and (C-13), which permits maximum signal voltage 
to appear on the triode grid. This arrangement pro- 
vides high sensitivity, giving a sharp balance. The 
energy is then transferred to the headphones through 
transformer (T-3). 


Power Supply 

The rectifier, an RCA-25Z5 Radiotron, comprises 
two separate diodes of the heater-cathode type. It is 
employed in a voltage-doubler circuit and acts as a 
full-wave rectifier with one-half of the tube passing 
current to the load on each half of the a-c input 


Electrical Specifications 
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PHASING CONTROLS 
Figure 3. Simplified Wheatstone Bridge 


cycle. During the period that one half of the Radio- 
tron is rectifying, the condenser across the other half 
is discharging through the conducting diode and the 
load. The voltage across the load is the sum of the 
d-c output voltage of the conducting diode and the 
discharge voltage of the condenser. C-8 and C9 are 
the condensers which are alternately charging and 
discharging. C-10 and R-11 constitute a resistance- 
capacity filter. R-11 and R-12 form a bleeder circuit. 
The filaments of the three tubes and the dropping 
resistor (R-9) are in series across the line. 


MAINTENANCE 


The various diagrams given in this booklet contain 
such information as will be needed to isolate causes 
for defective operation when such develops. The 
values of the various resistors, capacitors, and induct- 
ances are indicated adjacent to the symbols signifying 
these parts on the diagrams. Identification titles such 
as R-3, L-2, and C-l, etc., are provided for reference 
between the illustrations and the Replacement Parts 
List. These identifications are in a sequence which be- 
gins at the left of the diagram and increases numer- 
ically from left to right, thus facilitating the location 
of such parts on the schematic diagram. 

The coils, reactors, and transformer windings are 
rated in terms of their d-c resistance. This method of 
rating provides ready means for checking continuity 
of circuits. Suspected faulty circuits or parts may be 
checked and their resistances compared with the value 
given on the schematic diagram. 

Failure of operation may result from: 

(1) Power supply being “off.” 

(2) Open fuses within the instrument. 
(3) Defective tubes. 

(4) Open or disconnected headphones. 
(5) Defects within the. instrument itself. 

CAUTION—Disconnect power supply before re- 
moving case. 

Care in removing the case will prevent damage to 
the internal parts. After the four screws around the 
edge of the front panel are removed, the panel should 
be tilted forward and the case slipped off, simul- 
taneously pushing in the power cord. 
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Radiotrons 

Under ordinary usage within the ratings specified 
for voltage supply, tube life should be consistent with 
that obtained in other applications. Inability to obtain 
balance, loss of sensitivity, or total failure of opera- 
tion, may be indicative of tube trouble. 

If tube trouble is suspected, the tubes should be 
removed from the instrument and tested in a reliable 
tube-testing device. Replacing a questionable tube 
with one known to be good is another sure and defi- 
nite means of tracing tube trouble. 


Fuse Replacements 

Both sides of the a-c line are protected by small 
2-ampere cartridge fuses. These fuses are located on 
a fuse board mounted beneath the chassis on the left 
apron, when viewed from the bottom-rear. These 
fuses are intended for protection of the entire power 
system of this instrument and, therefore, should not 
be replaced with ones having a higher rating, nor be 
shorted out. Fuse failures should be carefully in- 
vestigated before making replacements, since fuses of 
good quality fail only under conditions of overload. 
The cause may originate from a surge in the power- 
supply line, but more likely the cause may be cen- 
tered in the apparatus protected, such as shorted rec’ 
tifier elements, etc. Poor contact of the fuse clips 
may result in an open fuse due to the heat developed. 
These contacts should, therefore, be kept clean and 
in secure contact with the fuses. 


Radiotron Socket Voltages 

Operating conditions of the basic circuits of this 
instrument may be determined by measuring the volt- 
ages applied to the tube elements. Figure 6 shows the 
voltage values from the socket contacts to ground 
and appearing across the heater contacts (H-H). 
Each value as specified should hold within + 20% 
when this instrument is normally operative with all 
tubes intact and rated voltage applied. Variations in 
excess of this limit will usually be indicative of trouble. 

The voltages given on this diagram are actual 
measured voltages, and are the results obtained after 
the loading of the circuit, by the voltmeter, has taken 
place. 


BOTTOM VIEW 


Figure 6. Socket Voltages 


To fulfill the conditions under which the d-c volt- 
ages were measured requires a 1,000-ohm-per-volt d-c 
voltmeter having ranges of 10, 250, and 750 volts. 
Voltages below 10 volts should be measured on the 
10-volt scale; between 10 and 250, on the 250-volt 
scale; and above 250 on the 750-volt scale. To accu- 
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rately measure the heater voltage requires a 1,000- 
ohm-per-volt a-c voltmeter having ranges of 10 and. 
50 volts. Voltages below 10 volts should be meas- 
ured on the 10-volt scale; and from 10 to 50, on the 
50-volt scale. 

For meters of the 1,000-ohm-per-volt type, but 
ranges other than above, use the nearest ranges to 
those specified. If the range is higher the voltage may 
be higher, if the range is lower the voltage may be 
lower; either condition depending on the percentage 
of circuit current drawn by the meter. 


Noisy Operation of Controls 


The Main control (R-6), and both Phasing con- 
trols (R-4) and (R-5) are sliding arm type variable 
resistors. Noisy operation, evidenced by a grating 
noise in the headphones when either of these three 
controls are manipulated will occur when dust or cor- 
rosion, collects or forms on the sliding contact arm, 
or on that portion of the resistance wire over which 
the sliding arm rides. These controls are properly 
lubricated during manufacture to guard against noise 
and insure correct operation; however, after lengthy 
use all types of contacts require some attention. This 
condition may be corrected by turning the controls 
a few times. The application of a small amount of 
lubricant (petroleum jelly) to the resistance wire and 
contact arm will aid in obtaining quiet operation by 
preventing corrosion. The lower Phasing control con- 


tact arm makes contact by a pressure spring. To cor- 
rect noisy operation caused by a dirty contact at this 
point, pry off the back cover and slip a visiting card 
between the spring and center shaft contact. Moving 
the visiting card back and forth a few times will re- 
store the contacts to their correct operating condition. 


Resetting Main Control Pointer 


If for any reason the Main control dial is removed 
or its position altered from its initial setting on the 
shaft of R-6, accurate adjustment will be required. 
An accurate 1,000-ohm resistor, such as RCA Victor 
Stock No. 11795, should be placed across the “X” 
binding post. Place the instrument in operation with 
the Range selector set to “1M-10M” position and 
High-Low switch to “high” position. Rotate the Main 
control shaft until balance is obtained. Place the knob 
on the shaft with its pointer set to 1. Tighten the 
set screw. The balance point will be at 1 indicating 
1,000 ohms. 

A substitute method may be used if an accurate 
means of measuring 1,000 ohms is available. With 
the instrument removed from the case, disconnect the 
green lead connecting from the Main control to the 
Range switch. Connect the resistance measuring de- 
vice across the two terminals of the Main control and 
accurately set the sliding arm until a value of 1,000 
ohms is obtained. Set the pointer of the Main control 
to 1. Tighten the set screw and restore the green 
lead to its original condition. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from any authorized dealers 


DESCRIPTION 


11792 | Capacitor—Variable capacity—for capa- 
city *balance-—(C17)oc.a. ss See 
Capacitor Pack—Comprising three sections 
of 8 Mfd., and one section of 10 Mfd. 


—-( C85: COCO. Cll anes. sarees 
Capacitor—.000062 Mfd.—(C1)........ 
Capacitor—.0005 Mfd.—(C12)......... 
Capacitor—.0009 Mfd.—(C5).......... 
Capacitor—.007 Mfd.—(C13).......... 
Capacitor—.01 Mfd.—Faradon model “T” 

(OAV ci B42, Bh WR an a 
Capacitor—.01 Mfd—(C2)............ 


Capacitor—.05 Mfd—(C16)........... 
Capacitor—0.1 Mfd.—(C6, C7, C14, C15) 
Capacitor—1.0 Mfd.—(C3)............ 
Clamp—Electrolytic capacitor mounting 

clamp—for Stock No. 11782 
Coil—(L2) 
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Reactor—(L3) 
Rheostat—Phase 


e@ecrceececerere ees ec eee eee es 
eeeeeece ee oee 


eee eee eee ere nese seeoes 


Resistor—330 ohms—carbon 

watt—(R16)—Package of 5......... 
Ree ohms—wire wound—(R2, 
Resistor—4700 ohms—carbon 

watts——(RIO)i0ii-5 ceo eee 
Resistor—10,000 ohms—carbon type—!) 
watt—(R14, R18)—Package of 5.... 


type — 14 


Resistor—10,000 ohms—wire wound — 
CRB). rats wat aise ania eee aters eee 
Resistor—22,000 ohms—carbon type—1 
watt—(R12)—Package of 5......... 
Resistor—33,000 ohms—carbon type—!4, 
watt—(R11)—Package of 5......... 


Resistor—100,000 ohms—wire wound— 
(RS) cen eee Wie ait. sche ate deeeee at oem 
Resistor—470,000 ohms—carbon type— 


1/y watt—(R17)—Package of 5...... 
Resistor—560,000 ohms—carbon type— 
V/, watt—(R15)—Package of 5...... 


Resistor—l1 megohm—carbon type — 14 
watt—(R13)—Package of 5......... 
Socket—S5-contact Radiotron 76 socket... 
Socket—6-contact Radiotron 25Z5 socket 
Socket—7-contact Radiotron 6F7 socket.. 
Switch—Standard resistance change over 
toggle switch—(S3).............0.. 
Switch—Double pole single throw toggle 
power switch=—-(S2) don. wecden certies 
Switch—Range switch—(S1).......... 
Switch—Double pole—double throw tog- 
gle’ switch——(S$4) <7, ee ee 
Transformer—Input transformer—(T1).. 
Transformer — Oscillator transformer — 
CEQ) niis a Ce ont Aer re eee 
Transformer— Output Transformer— 
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RADIO DEFINITIONS’ 


“A” Power Supply. A power supply device providing heating current for 
the cathode of a vacuum tube. 


Alternating Current, A current, the direction of which reverses at regularly 
recurring intervals, the algebraic average value being zero. 

Amplification Factor. A measure of the effectiveness of the grid voltage 
relative to that of the plate voltage in affecting the plate current. 


Amplifier. A device for increasing the amplitude of electric current, voltage 
or power, through the control by the input power of a larger amount 
of power supplied by a local source to the output circuit. 


Anode. An electrode to which an electron stream flows. 

Antenna. A conductor or a system of conductors for radiating or receiving 
Tidio waves. 

Atmospheries. Strays produced by atmospheric conditions. 


Attenuation. The reduction in power of a wave or a current with increasing 
distance from the source of transmission. 


Audio Frequency. A frequency corresponding to a normally audible sound 
wave. The upper limit ordinarily lies between 10,000 and 20,006 cycles. 


Audio-Frequency Transformer. A transformer for use with audio-frequency 
currents. 

Autodyne Reception. A system of heterodyne reception through the use of 
a device which is both an oscillator and a detector. 


Automatic Volume Control. A self-acting device which maintains the output 
constant within relatively narrow limits while the input voltage varies 
over a wide range. 


“B” Power Supply. A power supply device connected in the plate circuit of 
a vacuum tube. 

Baffle. A partition which may be used with an acoustic radiator to impede 
circulation between front and back, 

Band-Pass Filter. A filter designed to pass currents of frequencies within 
a continuous band limited by an upper and a lower critical or cut-off 
frequency and substantially reduce the amplitude of currents of all fre- 
quencies outside of that band, 


Beat. A complete cycle of pulsations in the phenomenon of beating. 


Beat Frequency, The number of beats per second. Vhis frequency is equal 
to the difference between the frequencies of the combining waves. 


Beating. A phenomenon in which two or more periodic quantities of dif- 
ferent frequencies react to produce a resultant having pulsations of 
amplitude. 

Broadcasting. Radio transmission intended for general reception, 

By-Pass Condenser. A condenser used to provide an alternating-current path 
of comparatively low impedance around some circuit element. 

“C” Power Supply. A power supply device connected in the circuit: between 
the cathode and grid of a vacuum tube so as to apply a grid bias, 

Capacitive Coupling. The association of one circuit with another by means 
of capacity common or mutual to both. 

Carbon Microphone, A microphone which depends for its operation upon 
the variation in resistance of carbon contacts. 

Carrier. A term broadly used to designate carrier wave, carrier current, or 
carrier voltage. 

Carrier Frequency. The frequency of a carrier wave. 

Carrier Suppression, That method of operation in which the carrier wave is 
not trausmitted. ¢ 

Carrier Wave. A wave which is modulated by a signal and which enables 
the signal to be transmitted through a specific physical system. 

Cathode, The electrode from which the electron stream flows, (See Filament.) 

Choke Coil, Aun inductor inserted in a circuit to offer relatively large im- 
pedance to alternating current. 

Class A Amplifier is an iwmplifier in which the bias and exciting grid volt- 
uges are such that the plate current through the tube flows at all times. 
The ideal Class A Amplifier is one in which the alternating component 
of the plate current is an exact reproduction of the form of the input 
signal, and the plate current flows during the 360 electrical degrees of 
the cycle. The characteristics of a Class A Amplifier are low efficiency 
and output. 

Class B Amplifier is an amplifier in which the grid bias is approximately 
equal to that required to cut off the plate current to approximately zero 
when no exciting grid voltage is applied, so that the plate current in a 
tube flows during approximately one-half of each cycle when an exciting 
grid voltage is applied, The ideal Class B Amplifier is one in which the 
alternating component of plate current is an exact replica of the input 
signal for the half-cyele when tlre grid is positive with respect to the 
bias voltage, and the plate current flows 180 electrical degrees. The 
characteristics of a Class B Amplifier are medium efficiency and output. 

Class C Amplifier is an amplifier in which the grid bias is appreciably more 
than necessury to cut off the plate current to zero when no exciting grid 
voltage is present, so that the plate current flows in the tube for appre- 
cinbly less than one-half of each cycle when in exciting grid voltage is 
present. At tbe present time Class C Amplifier application is confined 
to radio transmission where high plate-circuit efficiency is a paramount 
requirement and where departures from linearity between input and out- 
put are permissible. Lhe characteristics of a Class C Amplifier are high- 
plate-circuit efficiency and high power output. 

(1) A Class AB Amplifier is one in which the bias and exciting grid 
voltuges are such that the plate current flows during appreciably more 
than 180 electrical degrees yet less than 360 electrical degrees of the 
cyele. This has also been called Class “A prime.” The characteristics 
ot a Class AB Amplifier are efficiency and output intermediate between 
a Class A and a Class B Amplifier. “he idle plate current and attendant 
dissipation may be made substantially less than is possible with Class A 
Amplifiers. 

(2) A Class BC Amplifier is an amplifier in which the bias and ex- 
citing grid voltages are such that the plate current flows during less 
than 180 electrical degrees and yet for a considerable part of the cycle. 
The characteristics of a Class BC Amplifier are efficiency and output 
intermediate between a Class B and a Class C Amplifier. Class BC 
Amplifiers are not in general use. 

(3) To denote that grid current does not flow during any part of 
the input cycle. add the suffix 1 to the letter or letters of the class 
identification. The suffix 2 is used to denote that grid current flows 
during some part of the cycle. 

Condenser Loud Speaker. A loud speaker in which the mechanical forces 
result from electrostatic reactions. 


Condenser Microphone. A microphone which depends for its operation upon 
variations in capacitance. 

Continuous Waves. Continuous waves are waves in which successive cycles 
are identical under steady state conditions. 

Conversion Transconductance is the ratio of the magnitude of a single beat- 
frequency component (f, +f.) or (f;—f2) of the output current to the 
magnitude of the input voltage of frequency f, under the conditions that 
all direct voltages and the magnitude of the second input alternating 
voltage f2 must remain constant. As most precisely used, it refers to an 
infinitesimal magnitude of the voltage of frequency f,. 


*Most of these definitions are based on I.R.B. Standards. 
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Converter (generally, in superheterodyne receivers). A converter is a vacuum- 
tube which performs simultaneously the functions of oscillation and 
mixing (first detection) in a radio receiver. 

Coupling. The association of two circuits in such a way that energy may 
be transferred from one to the other. 

Cross Modulation, A type of intermodulation due to modulation of the 
earrier of the desired signal in a radio apparatus by an undesired signal. 


Current Amplification. The ratio of the alternating current produced in the 
output circuit of an amplifier to the alternating current supplied to the 
input circuit for specific circuit conditions. 


Cycle. One complete set of the recurrent values of periodic phenomenon. 
Damped Waves, Waves of which the amplitude of successive cycles,~at the 
source, progressively diminishes. 
NA ne common transmission unit of the decimal system, equal to 
bel. 
EB, I, 


1 bel = 2 logip — = 2 logy — 
a 2 2 
(See Transmission Unit.) 
Detection is any process of operation on a modulated signal wave to obtain 
the signal imparted to it in the modulation process, 

Detector. A detector is a device which is used for operation on a signal 
wave to obtain the signal imparted to it in the modulation process. 
Disperass. A diaphragm is a vibrating surface which produces sound 

vibrations, 
Diode, A type of thermionic tube containing two electrodes which passes 
current wholly or predominantly in one direction. 


Direct Capacitance (C) between two conductors—The ratio of the charge 
produced on one conductor by the voltage between it and the other con- 
ductor divided by this voltage, all other conductors in the neighborhood 
being at the potential of the first conductor. 


Direct Coupling. The association of two circuits by having an inductor, a 
condenser, or a resistor common to both circuits. 

Direct Current. An unidirectional current. As ordinarily 
designates a practically non-pulsating current. 

Distortion. A change in wave form occurring in a transducer or transmis- 
sion medium when the output wave form is not a faithful reproduction 
of the input wave form. 

Double Modulation, The process of modulation in which a carrier wave of 
one frequency is first modulated by the signal wave und is then made 
to modulate « second carrier wive of another frequency. 

Dynamic Amplifier, The RCA Dynamic Amplifier is a variable gain audio 
amplifier, the gain of which is proportional to the average intensity of 
the audio signal. Such an amplifier compensates for the contraction of 
volume range required because of recording or transmission line 
limitations, 

Dynamic Sensitivity of a Phototube. The alternating-current response of a 
phototube to a pulsating light flux at specified values of mean light 
flux, frequency of pulsation, degree of pulsation, and steady tube voltage. 


Electro-Acoustie Transducer, A transducer which is actuated by power from 


used, the term 


nn electrical system and supplies power to an acoustic system or vice 
versi. 

Electron Emission. The liberation of electrons from an electrode into the 
surrounding space. In a vaeuum tube it is the rate at which the elec- 


trons are emitted from a cathode, This is ordinarily measured as the 
current carried by the electrons under the influence of a voltage suffi- 
cient to draw awiy all the electrons. 


Electron Tube. A vacuum tube evacuated to such a degree that its electrical 
characteristics are due essentially to electron emission, 

Emission Characteristic. A: graph plotted between a factor controlling the 
emission (such as the temperature, voltage. or current of the cathode) 
as abscissas, and the emission from the cathode as ordinates. 


Facsimile Transmission. The electrical transmission of a copy or reproduc- 
tion of a picture, drawing or document. (This is also called picture 
transmission.) 

Fading. The variation of the signal intensity received at a given location 
from a radio transmitting station as a result of changes occurring in 
the transmission path. (See Distortion.) 

Fidelity. The degree to which a system, or a portion of a system, accurately 
reproduces at its output the signal which is impressed upon it. 

Filament. A cathode in which the heat is supplied by current passing 
through the cathode. 

Filter, A selective circuit network. designed to pass currents within a con- 
tinuous band or bands of frequencies or direct current, and substan- 
tially reduce the amplitude of currents of undesired frequencies. 


Frequeney. The number of cycles per second. 


Full-Wave Rectifier. A double element rectifier arranged so that current is 
allowed to pass in the same direction to the load circuit during each 
half cycle of the alternating-current supply, one element functioning 
during one-half cycle and the other during the next half cycle, and 
so on, 


Fundamental Frequency. 
wive or quantity. 
Fundamental or Natural Frequency (of an antenna), The lowest resonant 

frequency of an antenna, without added inductance or eapaeity. 
Gas Phototube. A type of phototube in which a quantity of gas has been. 
introduced, usually for the purpose of increasing its sensitivity. 


The lowest component frequency of a periodic 


Grid. An electrode having openings through which electrons or ions may 
pass. 

Grid Bias. The direct component of the grid voltage. 

Grid Condenser. A series condenser in the grid or control circuit of a 


vacuum tube. . 

Grid Leak. A resistor in a grid circuit, through which the grid current 
flows, to affect or determine a grid bias. 

Grid-Plate Transconductance. The name for the plate current to grid volt- 
age transconductance. (This has also been called mutual conductance.) 

Ground System (of an antenna). That portion of the antenna system below 
the antenna loading devices or generating apparatus most closely asso- 
ciated with the ground and ineluding the ground itself. 

Ground Wire. A conductive connection to the earth. 

Half-Wave Rectifier. A rectifier which changes alternating current into pul- 
sating current, utilizing only one-half of each cycle. 

Harmonie. A component of a periodic quantity having a frequency which is 
an integral multiple of the fundamental frequency, For example, a com- 
ponent the frequency of which is twice the fundamental frequency is 
called the second harmonic. 

Heater. An electrical heating element for supplying heat to an indirectly 
heated cathode. 


Heterodyne Reception. The process of receiving radio waves by combining 
in a detector a received voltage with a locally generated alternating 
voltage. The frequency of the locally generated voltage is commonly 
different from that of the received voltage. (Heterodyne reception is 
sometimes called beat reception.) 

Homodyne Reception. A system of reception by the aid of a locally gener- 
ated voltage of carrier frequency. (Homodyne reception is sometimes 
called zero-beat reception.) 

Hot-Wire Ammeter, Expansion Type. An ammeter dependent for its indi- 
cations On a change in dimensions of an element which is heated by the 
current to be measured. 

Indirectly Heated Cathode. A cathode of a thermionic tube, in which heat 
is supplied from a source other than the cathode itself. 

Induction Loud Speaker is a moving coil loud speaker in which the current 
which reacts with the polarizing field is induced in the moving member. 

Inductive Coupling. The association of one circuit with another by means 
of inductance: common or mutual to both. 

Interelectrode Capacitance. The direct capacitance between two electrodes. 

Interference. Disturbance of reception due to strays, undesired signals, or 
other causes; also, that which produces the disturbance. 

Intermediate Frequency, in Superheterodyne Reception, A frequency be- 
tween that of the carrier and the signal, which results from the com- 
bination of the carrier frequency and the locally generated frequency. 

Intermodulation. The production, in a non-linear circuit element, of fre- 
quencies corresponding to the sums and differences of the fundamentals 
and harmonics of two or more frequencies which are transmitted to that 
element. 

Interrupted Continuons Waves. Interrupted continuous waves are waves 
obtained by interruption at audio frequency in a substantially periodic 
manner of otherwise continuous waves. 

Buoy cle. When used as a unit of frequency, is a thousand cycles per 
second. 

Lead-In. That portion of an antenna system which completes the electrical 
connection between the elevated outdoor portion and the instruments or 
disconnecting switches inside the building. 

Linear Detection. That form of detection in which the audio output voltage 
under consideration is substantially proportional to the modulation en- 
velope throughout the useful range of the detecting device. 

Loading Coil. An inductor inserted in a circuit to increase its inductance 
but not to provide coupling with any other circuit. 

Loud Speaker, A telephone receiver designed to radiate acoustic power into 
2 room or open air, 

Magnetic Loud Speaker. 
magnetic reactions. 

Magnetic Microphone. A microphone whose electrical output results from 
the motion of a coil or conductor in a magnetic field. 

Master Oscillator. An oscillator of comparatively low power so arranged as 
to establish the carrier frequency of the output of an amplifier. 

Megacycle. When used as a unit of frequency, is a million cycles per second. 

Mercury-Vapor Rectifier. A mercury-vapor rectifier is a two electrode, 
vacuum-tube rectifier which contains a small amount of mercury. During 
operation, the mercury is vaporized. A characteristic of mercury-vapor 
rectifiers is the low-voltage drop in the tube, 

Microphone. A microphone is an electro-acoustic transducer actuated by 
power in an acoustic system and delivering power to an electric system, 
the wave form in the electric system corresponding to the wave form in 
the acoustie system, This is also called a telephone transmitter. 

Mixer Tube (generally, in superheterodyne receivers). A mixer tube is one 
in which a locally generated frequency is combined with the carrier- 
signal frequency to obtain a desired beat frequency. 

Modulated Wave. A modulated wave is a wave of which either the ampli- 
tude, frequency, or phase is varied in accordance With a signal. 

Modulation is the process in which the amplitude, frequency, or phase of a 
wave is varied in accordance with a signal, or the result of that process. 

Modulator, A device which performs the process of modulation. 

Monochromatic Sensitivity. The response of a phototube to light of a given 
color, or narrow frequency range. 

Moving-Armature Speaker. A magnetic speaker whose operation involves 
the vibration of a portion of the ferromagnetic circuit. (This is some- 
times called an electromagnetic or a magnetic speaker.) 

Moving Coil Loud Speaker. A moving coil loud speaker is a magnetic loud 
speaker in which the mechanical forces are developed by the interaction 
of currents in a conductor and the polarizing field in which it is located. 
(This is sometimes called an Electro-Dynamie or a Dynamic Loud 
Speaker.) 

Mu-Factor, A measure of the relative effect of the voltages on two electrodes 
upon the current in the circuit of any specified electrode, It is the ratio 
of the change in one electrode voltage to a change in the other electrode 
voltage, under the condition that a specified current remains unchanged. 

Mutual Conductance, (See Grid-Plate Transconductance.) 

Oscillator. A non-rotating device for producing alternating current, the out- 


One in which the mechanical forces result from 


yet frequency of which is determined by the characteristics of the 

evice. 

Oscillatory Circuit. A circuit containing inductance and capacitance, such 
that a voltage impulse will produce a current which periodically 
reverses. 


Pentode. A type of thermionic tube containing a plate, a cathode, and three 
additional electrodes. (Ordinarily the three additional electrodes are of 
the nature of grids.) 

Percentage Modulation. The ratio of half the difference between the maxi- 
mum and minimum amplitudes of a modulated wave to the average 
amplitude, expressed in per cent. 

Phonograph Pickup. An electromechanical transducer actuated by a phono- 
graph record and delivering power to an electrical System, the wave 
form in the electrical system corresponding to the wave form in the 
phonograph record. 

Phototube. A vacuum tube in which electron 
illumination of an electrode. 
tube.) 

Plate. A common name for the principal anode in a vacuum tube. 

Power Amplification (of an amplifier)—The ratio of the alternating-current 
power produced in the output circuit to the alternating-current power 
supplied to the input circuit. 

Power Detection. That form of detection in which the power output of the 
detecting device is used to supply a substantial amount of power 
directly to a device such as a loud speaker or recorder. 

Pulsating Current. A periodic current, that is, current passing through 
successive cycles, the algebraic average value of which is not zero. A 
pulsating current is equivalent to the sum of an alternating and a 
direct current. 

Push-Pull Microphone, One which makes use of two functioning elements 
180 degrees out of phase. 

Radio Channel, A band of frequencies or wavelengths of a width sufficient 
to permit of its use for radio communication. The width of a channel 
depends upon the type of transmission. (See Band of Frequencies.) 

Radio Compass. A direction finder used for navigational purposes, 

Radio Frequency, A frequency higher than those corresponding to normally 
audible sound waves. (See Audio Frequency.) 

Rani measeney Transformer. A transformer for use with radio-frequency 
currents. 
Radio Receiver, 
signals. 


emission is produced by the 
(This has also been called photo-electric 


A device for converting radio waves into perceptible 
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Radio Transmission. The transmission of signals by means vf radiated 
electromagnetic waves originating in a constructed circuit. 

Radio Transmitter. A device for producing radio-frequency power, with 
means for producing a signal. 

Rectifier. A device having an asymmetrical conduction characteristic which 
is used for the conversion of an alternating current into a pulsating 
current. Such devices include vacuum-tube rectifiers, gas rectifiers, oxide 
rectifiers, electrolytic rectifiers, etc. 

Reflex Circuit Arrangement. A circuit arrangement in which the signal is 
en, both before and after detection, in the same amplifier tube or 
ubes. 

Regeneration. The process by which a part of the output power of an 
amplifying device reacts upon the input circuit in such a manner as to 
reinforce the initial power, thereby increasing the amplification. (Some- 
times called “feedback” or “reaction.’’) 

Resistance Coupling. The association of one circuit with another by means 
of resistance common to both. 

Resonance Frequency (of a reactive circuit)—The frequency at which the 
supply current and supply voltage of the circuit are in phase. 

Rheostat, A resistor which is provided with means for readily adjusting 
its resistance. 

Screen Grid. A screen grid is a grid placed between a control grid and an 
anode, and maintained at a fixed positive potential, for the purpose of 
reducing the electrostatic influence of the anode in the space between 
the screen grid and the cathode. 

Secondary Emission. Electron emission under the influence of electron or 
ion bombardment. 

Selectivity. The degree to which a radio receiver is capable of differentiating 
between signals of different carrier frequencies. 

Sensitivity. The degree to which a radio receiver responds to signals of 
the frequency to which it is tuned. 

Sensitivity of a Phototube. The electrical current response of a phototube, 
with no impedance in its external circuit, to a specified amount and 
kind of light. It is usually expressed in terms of the current for a 
given radiant flux, or for a given luminous flux. In general the sensi- 
tivity depends upon the tube voltage, flux intensity, and spectral dis- 
tribution of the flux. 

Service Band. A band of frequencies allocated to a given class of radio 
communication service. 

Side Bands, The bands of frequencies, one on either side of the carrier 
frequency, produced by the process of modulation. 

Signal. The intelligence, message or effect conveyed in communication. 

Single-Side-Band Transmission. That method of operation in which one 
side band is transmitted, and the other side band is suppressed. The 
carrier wave may be either transmitted or suppressed. 

Static. Strays produced by atmospheric conditions. 

Static Sensitivity of a Phototube. The direct current response of a photo- 
tube to a light flux of specified value. 

Stopping Condenser. A condenser used to introduce a comparatively high 
impedance in some branch of a circuit for the purpose of limiting the 
flow of low-frequency alternating current or direct current without 
materially affecting the flow of high frequency alternating current. 

Strays. Electromagnetic disturbances in radio reception other than those 
produced by radio transmitting systems. 

Superheterodyne Reception. Superheterodyne reception is a method of re- 
ception in which the received voltage is combined with the voltage from 
a local oscillator and converted into voltage of an intermediate frequency 
which is usually amplified and then detected to reproduce the original 
signal wave. (This is sometimes called double detection or supersonic 
reception.) 

Swinging. The momentary variation in frequency of a received wave. 

Telephone Receiver. An electro-acoustic transducer actuated by power from 
an electrical system and supplying power to an acoustic system, the 
wave form in the acoustic system corresponding to the wave form in 
the electrical system. 

Television. The electrical transmission of a succession of images and their 
reception in such a way as to give a substantially continuous repro- 
duction of the object or scene before the eye of a distant observer. ' 

Tetrode. A type of thermionic tube containing a plate, a cathode, and two 
additional electrodes. (Ordinarily the two additional electrodes are of 
the nature of grids.) 

Thermionic. Relating to electron emission under the influence of heat. 

Thermionic Emission. Electron or ion emission under the influence of heat. 

Thermionic Tube. An electron tube in which the electron emission is pro- 
duced by the heating of an electrode. 

Thermocouple Ammeter. An ammeter dependent for its indications on the 
change in thermo-electro-motive force set up in a thermo-electric couple 
which is heated by the current to be measured. 

Total Emission. The value of the current carried by electrons emitted from 
a cathode under the influence of a voltage such as will draw away all 
the electrons emitted. 

Transconductance. The ratio of the change in the current in the circuit of 
an electrode to the change in the voltage on another electrode, under 
the condition that all other voltages remain unchanged. 

Transducer. A device actuated by power from one system and supplying 
power to another system. These systems may be electrical, mechanical, 
or acoustic. 

Transmission Unit. A unit expressing the logarithmic ratios of powers, volt- 
ages, or currents in a transmission system. (See Decibel.) 

Triode. A type of thermionic tube containing an anode, a cathode, and a 
third electrode, in which the current flowing between the anode and the 
cathode may be controlled by the voltage between the third electrode 
and the cathode. 

Tuned Transformer. A transformer whose associated circuit elements are 
adjusted as a whole to be resonant at the frequency of the alternating 
current supplied to the primary, thereby causing the secondary voltage 
to build up to higher values than would otherwise be obtained, 

Tuning. The adjustment, of a circuit or system to secure optimum perform- 
ance in relation to a frequency; commonly, the adjustment of a circuit 
or circuits to resonance. 

Vacuum Phototube. A type of phototube which is evacuated to such a 
degree that the residual gas plays a negligible part in its operation. 

Vacuum Tube. A device consisting of a number of electrodes contained 
within an evacuated enclosure. 

Vacuum-Tube Transmitter. A radio transmitter in which vacuum tubes are 
utilized to convert the applied electric power into radio-frequency 
power. 

Vacuum-Tube Volt-Meter. A device utilizing the characteristics of a vacuum 
tube for measuring alternating voltages. 

Voltage Amplification. The ratio of the alternating voltage produced at the 
output terminals of an amplifier to the alternating voltage impressed 
at the input terminals. 

Voltage Divider. A resistor provided with fixed or movable contacts and 
with two fixed terminal contacts; current is passed between the terminal 
eontacts, and a desired voltage is obtained across a portion of the 
pete (The term potentiometer is often erroneously used for this 

evice.) 

Wave. a. A propagated disturbance, usually periodic, as an electric wave 

or sound wave, 
b. A single cycle of such a disturbance, or, 
ce. A periodic variation as represented by a graph. 

Wavelength. The distance traveled in one period or cycle by a periodic 

disturbance, 


Receiver Circuit Analysis 


All receivers are built around the vacuum tube used 
as amplifier, detector, rectifier or oscillator. Whenever 
an open or short occurs in the filament, plate, grid or 
screen-grid circuit of a vacuum tube, it will have a defi- 
nite effect upon the voltage and current readings obtained 
at these different tube elements with an analyzer. 


The analyzer is designed to indicate the variations 
caused by such opens or shorts, and thus enables the 
service man to determine in which tube circuit the 
abnormal condition exists. Having done this the analyzer 
has done all that it is possible for an instrument to do. 
It now remains for the service man to decide (by analytic 
reasoning based on previous experience and thought on 
trouble shooting problems) in which portion of that par- 
ticular tube’s circuits the trouble is. 


On the following pages will be found 4 fundamental, 
schematic diagrams of the complete filament, grid and 
screen-grid circuits for: 


1. Filament type triodes and screen-grid tubes. 
2. Heater-cathode type triodes and screen-grid tubes. 


3. Filament type pentodes (voltage or power ampli- 
fiers). 


4. Heater-cathode type pentodes (voltage or power 
amplifiers). 


The various circuits are numbered as: 
Example: 


1 = grid return from grid of tubes to negative C in grid 
circuit. 


2=plate circuit from positive B on voltage divider to 
plate of tube. 


On a following page will be found a chart listing the 
effects noted (as compared to the normal readings) when 
the various circuits or parts are open or shorted. By the 
use of this chart, knowing what normal conditions are, 
and how the abnormal conditions compare with them, 
it is possible for a service man to narrow his tracing of 
the suspected tube circuit, down to the testing of one 
or two of the parts of that circuit. 


Diagrams No. 1 and No. 2 apply equally as well to 
triodes of the filament and cathode-heater types by 
omitting circuit No. 13 and condenser No. 7 which 
apply to screen-grid types only. 


It will be noted that circuit No. 14 in diagrams 
No. 3 and No. 4 applies only to a pentode. It represents 
the connection between the suppressor grid (located 
between the space charge or screen-grid and plate) and 


the cathode, or to a point in the circuit whose potential 
is more negative than the cathode. Since the suppressor 
grid serves the same purpose (i. e., to practically elimi- 
nate the effects of secondary emission) whether the 
tube be a radio-frequency pentode, such as the 57, or 
whether it be a power-output pentode, such as the 47, 
diagrams No. 3 and No. 4 apply equally as well to both 
types of tubes. The effects upon normal voltage readings 
when this circuit opens are listed under circuit No. 14 on 
the following chart. In certain tube types, such as the 47, 
circuit No. 14 is made within the tube, as indicated by 
the dotted lines in Fig. 3. An open in this internal con- 
nection will cause the same analyzer readings as those 
noted under circuit No. 14 in the accompanying chart. 


Diagram No. 4 applies to triple-grid amplifiers, such 
as the 89, when used as a pentode power amplifier. When 
this tube is used as a class A or B amplifier, it would 
then be classified as a triode, and in this case diagram 
No. 2 would apply. For information on the operation and 
connections of the grids of a triple-grid amplifier when 
used in class A or B amplifier circuits, refer to the set 
manufacturer’s service notes. 


Example: 

If it is found that the readings at one tube socket 
show Ec: = above normal, Ip = 0, Eo = 0, Exys = above 
normal; referring to the chart we see that when this con- 
dition exists it indicates a short in No. 6—(the plate by- 
pass condenser)—when its return is connected to positive 
side of grid-bias resistor No. 4, or it indicates an open in 
the cathode circuit through conductor No. 3 or grid-bias 
resistor No. 4. 


The meaning of the symbols used in the reference chart 
are as follows:— 


E.1 =Grid voltage or control S =Shorted. 
grid on S. G. tubes. L =Leaking. 
Exy= Cathode voltage oncath- Op =Open. 


ode heater tube. O = Zero voltage or current. 


E» = Plate voltage. Lo = Below normal. 
E,2 =Screen grid voltage. Hi=Above normal. 
E.3 =Suppressor grid voltage. Nor = Normal. 


I, = Plate current. F =Fluctuating. 


Note: In servicing modern receivers it is extremely de- 
sifable that the service man use the set manufacturer’s 
service notes. These will be found to be of great as- 
sistance in locating troubles and applying the correct 
remedy. Most radio set manufacturers will gladly furnish 
responsible service men with service notes on any model 
of their receivers upon a written request to the manufac- 
turer’s service department. 
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Exceptions: 


*Ec; = O when Individual Bias Resistor. 
Ec: = Lo when Common Bias Resistor, or S. G. Tube. 
tEc; & Exy = Hi when Individual Bias Resistor. 
: Ec, & Exy = Lo when Common Bias Resistor. 
fEc: & Exy =O when condenser return is to neg. end 
No. 4 or Neg. Rectifier. 
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The Decibel 


The decibel (db) 1/10 of the ‘‘bel’’ is a logarithmic unit which may be properly used to express power ratios 
and power levels only. It is the exact equivalent of the term “Transmission Unit’ (TU) which’ is now obsolete, 
and is most useful for expressing the relation of the power output to the power input of devices in a communication 


system, since the overall power gain of the system may be readily obtained by adding algebraically the db gain 
ee 
- 


945 


of the individual devices comprising the entire network or system. \When the power output is greater than the 
power input, the device acts as a repeater or amplifier and there results a transmission gain. When the power 


output is less than the power input, the device acts as an attenuator and there results a transmission loss. 


The number of decibels (N db) by which two amounts of power differ may be expressed as follows: 


0 
N db=10L og10 — where Po=power output and Pi=power input. If voltage instead of power is used, then 
j 


Eo Zi Coso © 
N db = 20 Login — + 10 Login — + 10 Logie 
Pamet yep Cos: a 
For current instead of voltage 
le Zo Coss 
Ndb=20 Login — + 10 Login — + 10 Logie e 
li Zi Cos; © 


Where lo, Eo, Zo, Coso@= the output, current, voltage, impedance and power factor respectively and li, Ei, 
* 


jay Cos; Or the Input current, voltage, impedance, and power factor respectively. 


In order to save considerable time in solving the equations the chart shown herewith has been prepared. 


Instructions for Using the Decibel Chart 


Assume the So output of a device is twice the power input. The power output being greater than the power 
input, the quantity 2 is located on the left of the chart, on the ‘Gain Ratio’ Scale. Where the horizontal 2 line 
joins the diagonal line, the gain in dbs is located at the top of the chart opposite the column marked “WW.” In 
this example the gain is found to be 3 db. If the ratio were 20 instead of 2, then 10 db would be added, making 
a total of 13 db. If the power output were less than the input, the ratio would be found on the scale marked 
“Loss Ratio’ and the number of dbs (negative) would be located at the bottom of the chart as indicated on the 
“DECIBELS LOSS” scale opposite the column marked “W.” For example, a loss ratio of 0.50 corresponds to 
a loss of 3 dbs. A loss ratio of .050 would correspond to a loss of 13 dbs. 


When voltage or current is used instead of power, the chart is used in a similar manner with the exception 
that the scales marked “‘E or |” are used instead of the scale ““W."’ In this case, when the gain or loss ratio is 
outside the range of the chart, it is necessary to add 90 db for each power of 10 for power gains, and add minus 
20 db for each negative power of 10 for power loss. In using the final complete formula, the number of decibels 
should first be determined for the voltage or current ratio, then the correction for the impedance mismatch 
determined from the chart by assuming the impedance ratio to be a power ratio. If a correction is still required for 


power factor, this can also be obtained from the chart by assuming the power factor ratio to be a power ratio. 


NOTE: As the ear is a non-linear device the minimum change in intensity perceptible by the average human ear is nota constant, 
three (3) db as is generally stated, but varies from one-half (.50) db to eight (8) db depending on the intensity, the frequency and 
the waveform of the sound. | [the sound is very loud, eighty (80) db above threshold, then the ear is approximately uniformly sensitive 
to a change in intensity as small as one-half (.50) db over the entire frequency range of 30 cycles to 10,000 cycles. However, if 
the sound is of very low intensity, five (5) db above threshold, then the ear is only sensitive to a minimum change of eight (8) db at 
low frequencies, three (3) db at medium frequencies and eight (8) db at high frequencies. 
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CHART OF FREQUENCY OR IMPEDANCE 
VS. 


INDUCTANCE AND CAPACITY 


The Chart shown below provides a quick method of determining 
several unknown factors when one or more are known. The Chart covers 
a very wide range, namely, from 10 micro-henries to 100 henries induct- 
ance, 10 cycles to 50.000 kilocycles, 1 ohm to 10 megohms and 1 micro- 
microfarad to 10 microfarads. If, for example, one wishes to know the 
capacitance to use with a 10 henry inductor to have it resonate at 50 
cycles, it can be readily seen that it would be a 1 mfd. capacitor. This is 
determined by finding the intersection of the vertical line representing 
10 henries and the oblique line representing 50 cycles. The intersection 
occurs at the horizontal line representing 1 mfd. The other oblique line 
at this intersection represents the impedance at this frequency. This is 
approximately 3000 ohms. 
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Values to right give 
operating conditions 
and characteristics for 
Indicated typleal uso | VOLTS 


TRIODE UNIT AS 
CLASS A AMPLIFIER 


ae CONVERTER che] 108 
CLASS A AMPLIFIER 
2a3 MEDIUM 4-PIN PUSH-PULL 300 | —62 | Self-bias Power Output is for 2 tubes at 
AMPLIFIER 300_| —62 Fixed-bias 40.0 | stated load, plate-to-plate 

2A5 POWER AMPTIER | MEDIUM 6-PIN | FIG. 15A CLASS A AMPLIFIER | 250 | —16.5 | 250 6.5 |34.0 | 100000 2200 
206 | wicuamuTmiope | SMALLEPIN | FIG. 13 TRO EON AER Gain per stage = 50-60 

Anode Grid (# 2) 200 max. volts, 4.0 ma. 
2A7 CONVERTER ® SMALL 7-PIN) |) FIG. 20 Oscillator Grid( # 1) Resistor, 50000 ohms. 


\Conversion conductance, $20 micromhos.| 


mange aa Mar 100 5.8 300000 950 285 
DUPLEX-DIODE FAM 250 9.0 | 6sdooo | 1125, 230.) a 
SMALL 7-PIN 287 
PENTODE PENTODE UNIT AS 
AF_AMPLIFIER 250 0.65 =. 
POWER AMPLIFIER 100 9.0 | 83250 | 1200 100 | 11000 | 0.31 | 6A 
PENTODE MEDIUM 6-PIN FILAMENT ae eres) 22.0 | 45500 | 2200 100 | 8000 | 1.40 | atoza 


‘Anode Grid (#2) 200 max. volts, 4.0 ma, 
100 2.2 3.5 | 360000 |Oscillator Grid( #1) Resistor,50000 ohms] 6A7 
‘Conversion conductance, 520 micromhos| 


PENTAGRID 
CONVERTER O 


SMALL 7-PIN HEATER CONVERTER 


PENTODE VAI AS oo | 17 | s:8 |, g00000 950 285 
DUPLEX-DIODE 1 2 12 33 9. 6: 1125 730, 
PENTODE Settrenc et PENTODE UNIT AS ara 687 
A-F AMPLIFIER, . =— 
SCREEN CRID exceeds exceeds 
TRIPLE-GRID poet ees RF AMPLIFIER 0.5 | -2-0 Liismeg| 1225 1500 | ee poor 
AMPLIFIER WiGeeaae a Cathode current Plate coupling resistor 250000 ohms. | 66 
' 20 das 25 lh ee 0.65 ma. Grid coupling resistor 250000 ohms.** 


SCREBN GRID 
‘TRIPLE-GRID ‘ : 800000 
SUPER-CONTROL SMALL 6-PIN R.F AMPLIFIER 


‘AMPLIFIER 5 MIXER IN 5 = 
SUPERHETERODYNI . Oscillator peak volts=7.0. 


Grid Volts: 0 approx. at 90° shadow angle; —0.8 approx, at 0° angle. Plate Resistor, 
SELON | Leer) 16 250 1 megohm. Current: plate at 0 grid volts, 0.25 ma.; target, 4.5 ma, approx, 


>FApplied through plate coupling resistor of 200000 ohms. **For grid of following tube. 
Applied through plate coupling resistor of 250000 ohms. 


TRIODE UNIT AS. 
AMPLIFIER 


PENTODE UNIT AS 


AMPLIFIER : 
PENTODE UNIT AS Oscillator peak volts = 7.0. 
MIXER Conversion conductance = 300 micromhos. 
DETECTOR D-C GRID LEAK 
TRIODE REDON CEN = FILAMENT DETECTOR = 30000 
DETECTOR Dc 11000 
Rrcueion MEDIUM 4-PIN Four CLASS A AMPLIFIER i 
POWER AMPLIFIER : 5150 
piles MEDIUM 4-PIN 1 Pe” | FILAMENT 5 CLASS A AMPLIFIER ; aha 
DETECTOR: WD 4-PIN y : D-c 
Ligtkei nd MEDIUM 4-PIN 1 4 FILAMENT CUASS A‘ AMPLIFIER, 
TWIN-TRIODE De Power output value is for one tube 
AMPLIFIER SMALL 6-PIN FILAMENT CLASS B AMPLIFIER stated load, plate-to-plate. 
POWER AMPLIFIER 0-6 8000 
TRIODE SMALL +-PIN FILAMENT GIASS MAMELIEIER, 4 ; 6300 
R-F_AMPLIFIER D-¢ SCREEN GRID ; 725000 
TETRODE MEDIUM 4-PIN 2 FILAMENT : R-F AMPLIFIER X ¥ 325000 
‘SCREEN GRID 
R-F_AMPLIFIER carer R-F AMPLIFIER 
TETRODE EAE peers jate current to paaiaes to 0.1 milliampere 
MEDIUM 4-PIN } FILAMENT L CLASS A AMPLIFIER 
DETECTOR* CLASS A AMPLIFIER 
‘AMPLIFIER MEDIUM 5-PIN HEATER - -— 
TRIODE Plate current to be adjusted to 0.2 milliampere 
BIAS DETECTOR y with no signal. 
DETECTOR 
AMPLIFIER 
TRIODE 
SCREEN GRID : 640 
RF AMPLIFIER é i 6s0_| 780 
Plate current to be adjusted to 0.2 milliampere 
with no signal. 

POWER ope ER | MEDIUM 5-PIN Tere 130 | 180 | CLASSA AMPLIFIER] 180 0 180 5.0 | 22.0 $5000 1700 90 IL 6000 1.4 33 
SUPER-CONTROL D-C SCREEN GRID 135 — 3.0\| 67.5 1.0 2.8 600000 600 360 = 5 
ee ee FILAMENT 180 | 67.5 RF AMPLIFIER 120 min. {| 67.5 | 1.0 | 2.8 | 1000000 620 620 34 
SUPER-CONTROL =i SCREEN GRID 180 | (— 3.0] 99 | 2.5*] 6.3 | 300000] 1020 | 305 ae 
R-F AMPLIFIER MEDIUM 5-PIN HEATER 275 90 RF AMPLIFICR 250 { min. | 90 2.5%] 6.5 | 400000 1050 420 tues one 35 

Too | — 1-5 35 | —— | 1-8 | 350000 350 | 470 
See 180 | — 3.0 90 | — 3.1 | 500000 1050 525 — | — 
Bone SMALL 5-PIN HEATER 2s0| 90 : 250 | — 3.0 90 | 1.7*| 3.2 | 550000] 1080 | 595 36 
i Bias DETECTOR | 100@] — 5-0 Sis Plate current to be adjusted to 0.1 milliampere 
t = 2500] — 8.0 90 with no signal, 
90 | — 6.0 2.5 | 11500 800 | 9.2 
CLASS A AMPLIFIER] 180 351 ——| —— | 4.3] 10200 900! |]! 9320 
37 AMPLIFIER SMALL 5-PIN 250 8.0 2.5 sioo] 100 | 9.2 | 
TRIODE OG: CTOR 90 0.0 Plate current to be adjusted to 0.2 milliampere 
BS PE 250 3.0 with no signal, 
100 9.0, 100 | 1.2 | 7.0 | 140000 875 | 120 | 15000] 0,27 
POWER AMPLIFIER i 5 4.0 | 115000] 1050 | 120 | 11600 | 1.00 
SMALL 5-PIN CLASS A AMPLIFIER] 180 g.0] i890] 2.4 | 1 
Soe Eeale 250 s.0| 250 | 3.8 | 22.0 | 100000 1200 | 120 | 10000 | 2.50 
90 90] 1.6 | 5.6 | 375000 960 | 360 
aise HE SCREEN GRID — 3.0 
30-44| R-F AMPLIFIER SMALL 5-PIN c 180 : } 90 | 1.4 | 5.8 | 750000] 1000 | 750 — 
PENTODE BEARERS aso at eine 90 | 1.4 | 5.8 | 1000000] 1050 | 1050 


eowGridseak Detection—pliate volts 45, grid return to + filament or to cathode. @ Applied through plate coupling resistor of 250000 ohms or 500-henry choke shunted by 0.25 megohm resistor. 
Either A. Cor D.C. may be used on filament or heater, except as specifically noted. For use W Applied through plate coupling resistor of 100000 ohms. 
of D.C. on A-C filament types, decrease stated grid volts by !4 (approx.) of filament voltage. 


*Maximum. 


VOLTAGE 
AMPLIFIER 
TRIODE 


MEDIUM 4-PIN FIG. 1 


103500 
81000 
68000 


100000 


CLASS A AMPLIFIER 


‘SMALL 6-PIN 


POWER AMPLIFIER 
PENTODE. FIG. 15A 


CLASS A AMPLIFIER 
CLASS: A AMPLIFIER 


MEDIUM 6-PIN 
MEDIUM 6-PIN 


POWER AMPLIFIER 
PENTODE FIG. 15 


POWER AMPLIFIER 
PENTODE Brees 


FILAMENT 


POWER AMPLIFIER 
TRIODE MEDIUM 4-PIN 


CLASS A AMPLIFIER O 


MEDIUM 5-PIN Power output values are for 2 tubes 


at indicated plate-to-plate load. 


DUAL-GRID 
POWER AMPLIFIER 


POWER AMPLIFIER 
a7 ER AMPLIFIER | meDIUM SPIN ma 
POWER AMPLIFIER. 
48 TETRODE MEDIUM SN | 125 | 
DUAL-GRID MEDIUM PIN output values are for 2 tubes: 
POWER AMPLIFIER 180 at indicated plate-to-plate load. 
POWER AMPLIFIER 450 1800 
rs MEDIUM 4PIN 1800 
output value is for one tube 
<a] SRTRERE aco rome ve SSS ees ane ra 
3.7 HS pe . 
DUPLEX-DIODE HEATER 6. BS ee 60 
55 TRIODE 8.0 7300 | _1100 0.350 
SUPER-TRIODE a ee 
56 AMPLIFIER _HEATER ite current to be adjusted to 0.2 milliampere 
DETECTOR*& 3 with no signal. 
TRIPLE-GRID ae | 
57 DETECTOR HEATER Plate coupling resistor 250000 ohms. 
mee sere [ool 2 SE | eae ar 
*For Grid-leak Derections-plate volts 45, grid return to + filament or to cathode OGrid next to plate tied to plate, Two grids tied together, **For grid of following tube. 
Requires different socket (rom small 7-pin. 2 Applied through plate coupling resistor of 250000 ohms. 
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and characteristics t 
naiciad Keseainant VOLTS 


DIMENSIONS 

MAXIMUM 

ovenat_| eATODE apse os sae | ne 
TYPE @ opprating conditions VOLTS AMP. 


SUPER-CONTROL 


AMPLIFIER SUPERS YNE 250 Oscillator peak volts = 7,0. 


TRIPLE-GRID 
POWER AMPLIFIER Se Se 
AS TRIODE @ 300 0 Power output values are for 2 tubes 
CLASS B AMPLIFIER | 400 ) at indicated plate-to-plate load. 
POWER AMPLIFIER . 2170 1400 
TRIODE pene 1700 


rmipte-onio me Pani Pease escdas axo000 [600 | av | — | — | 


DUPLEX-DIODE TRIODE UNIT AS. 
HIGH-MU TRIODE i = CLASS A AMPLIFIER 


SUPER-TRIODE CLASS A AMPLIFIER | 250 | 


aa Se eared Fond Ta. 
AMPLIFIER i 1 f Fi to be ad, Hi 
DETECTOR BUNS DETECTION [ 230 | -20.0 | — | — | siSiaatecatarin oie a alee 


SCREEN GRID 
eRe R-F AMPLIFIER . . 

Plate rT 2501 
aririe BAS DETECTOR ; pees bored —a 


TRIPLE-GRIO 
SCREEN GRID 
SUPER-CONTROL . = 
TWIN-TRIODE Power output value is for one tube 
AMPLIFIER ! Heater | 6-3] 0.6 | 250 | — [ous BAMPLUFIER mele | | at stated load, plate-to-plate. 


AS TRIODE ¢ 
CLASS A AMPLIFIER 
TRIPLE-GRIO 


POWER AMPLIFIER SMALL 6-PIN a - . AS PENTODE 88 
CLASS A AMPLIFIER 


AS TRIODE @ Power output values are for 2 tubes 
CLASS B AMPLIFIER at indicated plate-to-plate load. 


DETECTOR * SMALL 4-NUB 


; p-c 
AMPLIFIER SMALL 4-PIN { i 2 FILAMENT 


DETECTOR® Do 
AMPLIFIER * MEDIUM 4-PIN 5 FILAMENT F A CLAS A AMFLIFTER 
TRIODE 
* For Grid-leak Detection—plate eels aes Ae retum to + filament or to cathude. *8Qrid w1isgontrol grid. Grid #2isscreen, Grid #3 tied to cathode. 
g Either A. C. or D, C, may be used on fil ‘or heater, except as specifically noted. For use {Grid #1 is control grid. Grids #2 and #3tied to plate. Applied through plate coupling resistor of 250000 ohms. 
of D.C. on A-C filament types, decfoasa wb od grid’ volts by 14 (hpprox.) of filament voltage, Grids #1 and #2 connected together, Grid #3 tied to plate. *For grid of following tube, 
# Requires different socket from small 7-pin. 


CLASS A AMPLIFIER 


RECTIFIERS 


Maximum A-C Voltage per Plate. 

Maximum D-C Output Current. 

Maximum A-C Plate Voltage 250 Volts, RMS 

Maximum D-C Output Current. 60 Milliamperes 

Maximum A-C Voltage per Plate. 25 Volts, RMS 

Maximum D-C Output Curren: atten .100 Milliamperes 

HALF-WAVE SMALL 4-PIN Maximum A-C Plate Voltage... 50 Volts, RMS. 

RECTIFIER Maximum D-C Output Current .. 50 Milliamperes 

FULL-WAVE A-C Voltage per Plate (Volts RMS) 350 400 550 The 550 volt rating applies to filter circuits having 
RECTIFIER x D-C Output Current (Maximum MA.) 125 110 135 input choke of at least 20 henries. 


HALF-WAVE 1 Maximum A-C Plate Voltage... 700 Volts, RMS 

RECTIFIER T FILAMENT B Maximum D-C Output Current .. 85 Milliamperes 

FULL-WAVE » A ’ Maximum A-C Voltage per Plate..500 Volts, RMS Maximum Peak Inverse Voltage —1400 Volts 
RECTIFIER 1 BLAMES. é : Moximum D-C Output Current.......125 Milliamperes__ Maximum Peak Plate Current... 400 Milliarny 
FULL-WAVE> 5 Maximum A-C Voltage per Plate Maximum Peak Inverse Voltage. —1400 Volts 
RECTIFIER : E D Maximum D-C Output Current.......250 Milliamperes__ Maximum Peak Plate Current... 800 Milliampere 
FULL-WAVE Maximum A-C Voltage per Plate 350 Volts, RMS 

RECTIFIER ; 4 Maximum D-C Output Current. 50 Milliamperes 


FULL-WAVE 
RECTIFIER MEDIUM 4-PIN 


HALF-WAVE 
RECTIFIER SMALL 4-PIN 


pei SMALL 6-PIN 


DIMENSIONS RATING MUTUAL] voy. | LOAD 
SOCKET | MAXIMUM FILAMENT OR ey ISCREEN|PLATE CONS) AGE | FOR 
CONNEC. | OVERALL | CHVSODE [rec | ae | et sears” GRID SCREEN! wiutt- |MILLI- DUC- | aypit. STATED 
erating 
=! - indicates use - 
Di reR VOLTS | AMPERES | VOLTS VOLTS MHOS FACTOR OHMS 
Anode Grid ( # 2): Supply®®, 250 max. volts; Cur- 


t «Ot 
PENTAGRID oot oan ; 5 P t CONVERTER 250 ; 7 3.3 | rent, 4.0 ma. Oscillator-Grid ( # 1) Resistor, 50000 
ohms. Conversion conductance, 500_micromhos. 


DETECTOR & SMALL 2 CLASS A AMPLIFIER | 250 r 8.0 | 10000 2000 20 
RPLICTER OCTAL 6-PIN . I : ‘ BIAS DETECTOR 250 Plate current to be adjusted to 0.2 milliampere 


with no signal. 


SMAI 7 % 

HIGH-MU TRIODE | oth *t in : 1y i ; CLASS A AMPLIFIER | 250 : . 66000 T 1500 | 00 

POWER AMPLIFIER 
PENTODE 


SMALL ” 
OCTAL 7-PIN fe i i CLASS A AMPLIFIER] 250 * F 34.0 80000 2500 | - 200 


SCREEN.CRID | exceeds exceeds 
TRIPLE-GRID SMALL i RF AMPLIFIER | 250 : 2.0 |i.smeg.| 1228 | 1500 
PEtesON OCTAL 7-PIN 

current Plate coupling resistor $00000 ohms, 


AMPLIFIER —s 
BIAS DETECTOR | 250 : .43 ma. Grid coupling resistor 250000 ohms.**! 
SCREEN.CRID 


TRIPLE-GRID 250 ; ; 10.5 | 600000 1650 | 990 —— 
SMALL R-F AMPLIFIER C 
SUPER-CONTROL 
Re TRIER OCTAL 7-PIN 


250 . Oscillator peak volts = 7.0 


Oscillator Grid ( # 3) bias, — 10 volts, 


PENTAGRIO eaAUL supcntieteatpyne| 250 : E ; Grid #3 peak swing, 12 volts min, 
AMER A Beene : ‘ ‘ Conversion conductance, 350 micromhos. 


AMPLIFIER 4, . . : 800000 


MIXER IN 
SUPERHETERODYNE 


©Grids #3 and #5 are screen. Grid #4 is signal-input control grid. Grid #3 connected to grid #1. ** For grid of following tube. 
* For Grid-leak Detection—plate volts 45-100. 8 Applied through 20000-ohm voltage-dropping resistor, ® Either A.C. or D.C. may be used on heater. 
AGrids #2 and #4 are screen. Grid #1 is signal-input,control grid. 


FULL-WAVE SMALL Maximum A-C Voltage per Plate... 400 Volts, RMS 
RECTIFIER, OCTAL 5-PIN : . Maximum D-C Output Current 125 Milliamperes 
TWIN-DIOD! SMALL d . Maximum A-C Voltage per Plate... 100 Volts, RMS 


ot ; 
pe x i . . Maximum D-C Output Current eed 2 Milliamperes 


TUBE SYMBOLS AND BOTTOM VIEWS 
OF SOCKET CONNECTIONS 


Kae 2S EE aes 
Rae HER Se BA 


CRID(TRIODE=1) = ME TAL Tor cap Cor Ne@-METAL TOP CAP 


FIG.19 FIG.20 


BOTTOM VIEWS OF ....: 
SOCKET CONNECTIONS fae ae 


FIG.26 FFG. 27- 


SLIPPING DIAL DRIVE MECHANISMS 


LY | 


“A 


BALL DRIVING 
SPOOL 


ch 
TI i) 


ol a 
SPRING 
WASHER 


ae 
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CLUTCH DISC “a ce a 1 mJ D 
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The occasional slippage encountered in the Stock 
No. 7799 tuning control, resulting from worn clutch 
fingers, should be repaired by replacement of the 
clutch assembly and ball drive spool. These two parts, 
which are shown shaded in the illustration, are sup- 
plied as Stock No. 4422. The spool is “press-fitted” 
to the small end of the tuning shaft; hence it will be 
necessary to force the two apart in order to remove 
them from the mechanism. A new spool is required 
with the new clutch in order to attair the proper and 
original fit. The old spool is unsatisfactory for use 
with the new shaft. 


Removing Defective Clutch— Remove the dial 
pointers and dial face. Dismount the drive assembly 
from the receiver chassis, and clamp it in a vise in a 
position such as illustrated. Rotate the tuning shaft 
until the main drive disc is out of mesh with the steel 
balls. Force the tuning shaft from’ its engagement 
with the ball driving spool by carefully driving the 
end “A” with a flat-nose pin punch of 5/32 inch 
diameter. To release the spool, remove one of the 


“m2” MAIN DRIVE DISC 
ei 


qr _— ou 


CLUTCH 


FINGERS 
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rivets “R” which support the ball retaining bracket. 
Then shift the retainer until the spool is free. Do not 
let the steel balls escape from their positions. Be care- 
ful not to lose the spring washer which is adjacent to 
the spool on the shaft. 


Installation of New Clutch—Invert the drive as- 
sembly in the vise so that the large end of the tuning 
shaft is upward. Install the new clutch and new spool 
by placing the spool in position, and forcing or care- 
fully driving the tuning shaft into the spool from the 
control knob end. See that the spring washer is in its 
proper position on the shaft; also that the steel balls 
fit correctly. Replace the rivet which was removed 
from the ball retainer, or use a small machine screw 
as a substitute. Test the operation of the drive by 
rotating the shaft. If the fingers strike the pin “P,” 
bend it slightly outward so they will clear. Remount 
the drive on the receiver chassis. In clamping the 
main drive disc to the condenser shaft, be certain that 
at neither extreme of motion will it become disen- 
gaged from the steel balls. 


INSTRUCTIONS FOR RCA VICTOR PICKUP MAGNETIZER 
STOCK No. 9549 


Introduction 

The RCA Victor Pickup Magnetizer is a battery 
energized electro-magnet for magnetizing electric pick- 
ups, permanent magnet loudspeakers and similar de- 
vices. It consists essentially of two pole-piece assem- 
blies, the respective coils of which are connected 
through a push-button to two binding posts for the 
external storage battery supply. 

In some instances it will be necessary to make a 
slight change on the magnetizer, as indicated in 
Figure 1, in order that the pickup centering spring 
will not interfere with the pole piece of the pickup 
making firm contact with the electro-magnet. 

One pole piece must be rotated 180 degrees, while 
9/16 of an inch from the lower edge a slot 1/16 of 
an inch wide must be cut to a depth of 3/16 of an 
inch. 


Installation 

The magnetizer may be mounted in any location 
convenient to the storage battery connections. The 
power supply should be capable of delivering at least 
6 volts at 4 amperes to the magnetizer. The leads for 
connecting to the battery should be No. 14 B. & S. 
or larger. 


Operation 
To re-magnetize an electric pickup, first make cer- 


SN 594 


tain that all adjustments involving removal of the 
magnet have been made. Proceed as follows: 


For Obsolete Types— Place the pickup on the 
magnetizer so that the pole pieces of the pickup are 
in contact with those of the magnetizer, irrespective 
of polarity. It is important that adjacent surfaces of 
the respective pole pieces shall make good contact 
over as large an area as possible. Press the button and 
hold it down for a period of from one to two seconds. 
Remove the pickup gently, being careful not to jar 
its magnet from the pole pieces. For magnetizing 
chromium pickup magnets, 6 volts will be sufficient. 
With cobalt magnets, however, 12 volts will be re- 
quired for full saturation, although a fairly satisfac- 
tory magnetization is possible with only 6 volts. If a 
12 volt source is employed, care should be taken to 
prevent overheating of the magnetizer coils. 


For Present Types—Remove the magnet from the 
electric pickup and place it on the magnetizer. Press 
the push-button and hold it down for one or two 
seconds. To remove, hold the pickup so that the sur- 
faces of its pole pieces are level with the pole pieces 
of the magnetizer and slide the magnet from the mag- 
netizer onto the pickup so that the magnetic circuit 
will not be broken. Practically all modern types of 
electric pickups embody a chromium magnet for which 
a 6 volt supply is sufficient. 
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